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FOREWORD 


This  final  report  presents  the  results  of  Task  One  of  a two-task  effort 
for  the  Internal  Revenue  Service.  Task  One  was  a study  of  various  levels 
of  site  consolidation  for  the  Toll-Free  Telephone  System  (TFTS)  and  the 
resultant  economic/service  benefits  of  such  consolidation.  The  Task  Two 
report,  on  comparative  ACD  evaluations,  will  be  issued  separately. 
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Abandoned  Call  - Call  on  which  the  calling  party  disconnects  or  hangs  up  ' ' 

before  a TSR  completes  the  call. 

Automatic  Call  Distributor  (ACD)  - A type  of  answering  equipment  used  for 

automatic  distribution  of  incoming  calls  to  persons  designated  to  receive 

calls.  The  calls  are  served  in  the  approximate  order  of  arrival  and  routed 

to  TSRs  in  order  of  availability.  ( 

Average  Speed  of  Answer  (ASA)  - The  average  length  of  time  a caller  has  to 
wait  in  order  to  reach  an  employee.  This  is  measured  from  the  time  a call 
is  received  by  the  ACD  to  the  time  it  is  answered  by  a TSR. 

• • 

Busy  Hour  - The  peak  60-minute  period  during  a business  day  when  the 

largest  volume  of  telephone  traffic  is  handled.  - - 

CCS  - A unit  of  measurement  of  telephone  traffic.  One  CCS  is  equivalent  to  . , 

one  telephone  conversation  lasting  100  seconds,  two  telephone  conversations 

lasting  50  seconds  each,  or  some  other  combination.  - • 

FX  - A service  that  connects  a caller’s  telephone  to  a remote  exchange.  - • 

This  service  provides  the  equivalent  of  local  service  from  the  distant 

exchange  and  is  paid  for  on  the  basis  of  miles  per  line  per  month.  ' ■ 

Grade  of  Service  - Grade  of  service  is  related  to  basically  the  availability  - ^ 

of  incoming  lines.  It  is  expressed  as  the  percentage  of  calls  that  receive 
a busy  signal. 

Hold  Time  - Related  to  circuit  engineering,  hold  time  is  an  essential 
element  in  the  computation  of  line  requirements.  It  is  the  length  of  time 
a communication  channel  is  in  use  for  each  transmission  from  pick-up  to 
disconnect  of  call. 

Key  Set  - Another  name  for  push-button  telephones,  wherein  the  buttons  are 
used  for  intercom,  holding,  signaling,  or  pick-up  of  additional  lines. 

Example:  6-button  sets.  Call  Directors. 

Toll-Free  Telephone  System  (TFTS)  - All  answering  sites  and  the  telephone 
communications  network  that  serves  these  answering  sites. 

WATS  - A telephone  company  abbreviation  for  Wide  Area  Telephone  Service. 

It  refers  to  long-distance  service  that  permits  all  taxpayers  in  one  or  more 
states  to  dial  direct,  with  no  toll  charge,  into  a central  answering  point, 
i.e.,  district  headquarters  office  (In-WATS)  or  a similar  service  (Out-WATS) . 
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ABSTRACT 


This  report  describes  a generalized  cost  model  for  the  nationwide  Toll- 
Free  Telephone  System  (TFTS)  used  by  the  Internal  Revenue  Service  (IRS)  in 
providing  tax  information  and  assistance  to  the  U.S.  public.  The  model  is 
evaluated  to  provide  an  economic  comparison  of  the  potential  savings  for 
several  candidate  levels  of  consolidation  for  TFTS  answering  sii.es.  The 
result  of  this  comparison  is  a set  of  recommendations  to  the  IRS  concerning 
the  preferred  site-consolidation  options  in  each  of  the  ten  IRS  areas  of  the 
contiguous  U.S. 


SUMMARY 


This  report  describes  the  work  performed  for  the  Facilities  Management 
Division  of  the  Internal  Revenue  Service  under  Task  One  of  Contract  TIR 
7T-64,  The  broad  purpose  of  this  task  was  to  provide  telecommunications 
engineering  services  directly  related  to  the  design  of  a communications 
network  for  the  IRS  Toll-Free  Telephone  System  (TFTS) . The  specific 
objectives  were: 

• To  develop  a methodology  for  more  detailed  analysis  and  continued 
assessment  of  TFTS  site  configurations  and  communications  networks 
by  the  IRS 

• To  determine  the  cost  of  an  improved  and  uniform  level  of  service 
to  the  public  through  design  of  an  improved  communications  network 

• To  investigate  potential  cost  reductions  through  several  levels  of 
answering-site  consolidation 

To  accomplish  these  objectives,  a generalized  cost  model  was  developed 
for  the  TFTS  system.  This  model  included  both  personnel-related  costs  (such 
as  wages,  benefits,  office  space,  telephone  equipment,  etc.)  and  communica- 
tions costs  (such  as  local  business  lines,  WATS  lines,  and  Foreign  Exchange 
lines).  The  cost  model  was  developed  on  the  basis  of  data  supplied  by  the 
IRS  about  their  TFTS  operations  and  the  results  of  many  meetings  with  IRS 
personnel  for  review  and  guidance. 

A cull  analysis  methodology  was  developed  in  support  of  the  generalized 
cost-model  configuration  of  sites  in  the  TFTS.  The  purpose  of  the  cull 
analysis  was  to  reduce  the  number  of  consolidation  options  to  a reasonable 
number  so  that  it  would  not  be  necessary  to  consider  every  combination  of 
sites  (more  than  1200  different  coinbinations  are  possible) . The  cull 
euialysis  is  a process  of  TFTS  site  ranking  and  selection  based  on  traffic 
and  communications  cost  considerations.  The  output  of  the  analysis  was  a 
subset  of  all  possible  site-consolidation  combinations  that  would  yield 
cost-effective  consolidation  options  for  the  IRS. 

Both  the  cost  model  and  the  cull  analysis  were  applied  to  the 
TFTS  sites  in  each  Service  Center  to  permit  a financial  comparison  of 
various  site-consolidation  alternatives.  The  results  of  these  financial 
comparisons  are  shown  in  a series  of  bar  graphs  representing  costs  in  each 
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of  four  categories  (Personnel,  Facility,  ACD,  and  Communications)  for  each 
of  three  site-consolidation  alternatives.  They  are  described  separately  for 
each  of  the  ten  Service  Center  areas  as  well  as  for  the  single  case  of 
nationwide  consolidation.  The  results  generally  indicate  that  the  IRS  could 
reduce  costs  by  $3.8  million  per  year  by  consolidating  to  no  more  than  20 
sites.  Specific  recommendations  were  developed  concerning  the  preferred 
consolidation  option  in  each  Service  Center  area  and  other  areas  of 
potential  cost  savings,  e.g.,  WATS-to-FX  diversion. 
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INTRODUCTION 


1 . 1 BACKGROUND 

The  Internal  Revenue  Service  (IRS)  operates  a nationwide  telecommunica- 
tions system  that  provides  federal  tax  information  and  assistance  to  the 
U.S.  public.  As  currently  configured,  the  system  consists  of  70  individual 
telephone  answering  offices,  each  with  its  own  network  of  local  and  Foreign 
Exchange  (FX)  and/or  WATS  telephone  lines  (See  Figure  1-1) . Most  of  these 
Toll  Free  Telephone  System  (TFTS)  sites  have  an  Automatic  Call  Distributor 
(ACD)  to  distribute  the  incoming  calls  on  a load- leveling  basis  to  the 
Taxpayer  Service  Representatives  (TSRs) . Some  of  the  smaller  sites,  how- 


ever, are  not  large  enough  to  warrant  the  installation  of  an  expensive  ACD. 
These  sites  use  a key  telephone  system  with  many  line-pickup  buttons  in 
order  to  distribute  the  calls  equitably.  Each  of  the  48  contiguous  states 
contains  one  or  more  answering  sites  that  service  calls  exclusively  from 
within  that  state  — with  the  exception  of  the  Denver  answering  site,  which 
currently  serves  both  Colorado  and  Wyoming. 

The  IRS  has  also  divided  the  48  contiguous  states  into  ten  Service 
Center  areas  for  the  processing  of  tax  returns.  Each  Service  Center  area 
has  its  own  Integrated  Data  Retrieval  System  (IDRS) . For  purposes  of  this 
study,  the  IDRS  is  a data  base  retrieval  system  that  can  be  used  only  by  a 
TFTS  answering  site  in  its  own  Service  Center  area.  To  accommodate  this 
constraint,  the  TFTS  network  is  configured  so  that  each  answering  site 
serves  a geographic  area  completely  contained  in  one  of  the  ten  Service 
Center  areas  (see  Figure  1-1)  . 

1.2  REASON  FOR  STUDY 

The  IRS  recognizes  that  this  system  requires  substantial  expenditures 
for  communications  circuits,  communications  equipment,  and  personnel,  and 
that  there  are  many  feasible  variations  or  trade-offs  among  these  expendi- 
tures that  could  result  in  a system  that  provides  the  same  or  better  level 
of  service  to  the  public  at  a significant  reduction  in  total  cost. 
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There  are  a number  of  techniques  that  have  the  potential  for  reducing 
costs  and  maintaining  or  increasing  the  level  of  service  being  provided 
to  the  calling  public: 

• A more  effective  TFTS  system  configuration  in  terms  of  the  number 
and  locations  of  answering  sites 

• The  collection  and  utilization  of  more  accurate  and  timely  traffic 
data  to  develop  traffic  projections  that  permit  dynamic  reordering 
of  communications  circuits  on  a monthly  or  seasonal  basis 

• The  optimization  of  communications  network  configurations  based  on 
traffic  statistics  and  projections. 

• The  utilization  of  newer,  more  economical  telephone  communications 
system  developments  (e.g. , the  use  of  computer-controlled  electronic 
automatic  call-distribution  systems  and  their  interconnection  in 
lateral  transfer  arrangements,  or  LATA) 


1 . 3 PURPOSE  AND  OBJECTIVES 

The  general  purpose  of  this  study  is  to  provide  to  the  IRS  a manage- 
ment tool  that  can  be  used  to  gain  insight  into  the  cost  economies  and 
service  improvements  that  can  result  from  various  levels  of  answering- 
site  consolidation.  The  specific  objectives  are: 

• To  develop  a methodology  for  detailed  analysis  of  TFTS  costs 

• To  apply  the  methodology  to  the  investigation  of  major  and  moderate 
levels  of  site  consolidation  and  resultant  communications  networks 

• To  make  recommendations  concerning  the  preferred  TFTS  site- 
consolidation  plan 

• To  make  recommendations  in  areas  that  might  need  further  investiga- 
tion before  a consolidation  plan  is  implemented 


1.4  SCOPE  AND  ASSUMPTIONS 

This  study  was  conducted  with  a number  of  constraints,  limitations, 
and  assumptions.  The  more  important  of  these  are  listed  here  (a  compre- 
hensive list  of  study  ground  rules  is  presented  in  Appendix  A) : 

• The  study  was  performed  in  a limited  (six-month)  period. 

• No  new  or  non-TFTS  site  locations  were  considered. 

• The  study  was  limited  to  voice  communications  within  the  48 
contiguous  states . 

• The  study  was  based  on  traffic  data  for  the  period  1 May  1975 
through  30  April  1976.  (The  word  "present"  as  used  in  this  report 
refers  to  the  system  as  configured  during  this  period.) 


No  traffic  growth  or  redistribution  was  considered. 

The  primary  focus  of  the  study  was  on  intra  Service  Center 
consolidation  (as  opposed  to  inter  Service  Center  consolidation) . 

Three  levels  of  site  consolidation  were  considered  for  each  Service 
Center  area:  major,  moderate,  and  no  consolidation.  In  addition, 
one  case  of  nationwide  consolidation  was  considered. 


2 . 1 OVERALL  APPROACH 


The  broad  purpose  of  the  study  is  to  develop  a management  tool  that 
can  be  used  to  provide  insight  into  the  cost  economies  and  service  iit^rove- 
ments  that  would  result  from  various  levels  of  answering-site  consolidation. 
The  goal  is  to  identify,  and  then  to  quantify,  the  cost  elements  that  are 
the  driving  cost  factors  in  einy  site-consolidation  decision.  There  are 
many  cost  elements  that  can  be  used  to  describe  the  TFTS,  with  variations 
and  additions  from  site  to  site.  These  include  costs  associated  with  the 
following : 

• ACD  features  such  as  extra  call-transfer  capability,  music-on-hold, 
etc. 

• Methods  of  differentiating  calls  such  as  forms  only,  referral  (as 
opposed  to  front  line) 

• Load-leveling  techniques  such  as  "call  back"  or  transfer  to  non- 
TFTS  sites 

• Indirect  costs  associated  with  transferring  TSRs  from  other  IRS 
functions  to  TFTS  duties  during  peak  telephone  traffic  hours 

These  features  (and  their  associated  costs)  vary  from  site  to  site  and, 
to  some  extent,  from  one  period  of  the  year  to  another. 

Because  of  the  limited  availability  of  cost  information  and  the  time 
and  resource  constraints  of  this  study,  it  was  decided  to  eliminate  many 
of  these  detailed  (and  minor)  cost  differences  from  consideration.  Hence, 
it  was  necessary  to  form  some  broad  cost  models  that  would  be  indicative 
of  the  "typical"  IRS  TFTS  answering  site.  This  approach,  by  design, 
precludes  a more  exact  costing  of  the  various  consolidation  options.  It 
does,  however,  eneible  costing  and  comparison  (within  the  time  and  resource 
constraints  of  the  study)  of  a number  of  different  levels  of  site 
consolidation,  each  with  its  own  communications  network  configuration. 

The  overall  approach  has  been  to  develop  two  analysis  tools  and  then 
apply  these  tools  to  three  levels  of  site  consolidation  in  order  to 
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determine  the  relative  importemce  of  the  various  cost  elements  in  any 
consolidation/reconfiguration  plan.  The  two  tools  developed  were  a cull 
analysis  methodology  and  a generalized  cost  model.  The  cull  analysis  was 
used  to  define  an  orderly  approach  to  TFTS  site  consolidation.  The  gener- 
alized cost  model  was  applied  to  several  levels  of  TFTS  site  consolidation 
as  defined  by  the  cull  analysis  (see  Ground  Rule  8 in  Appendix  A) . The 
result  of  this  model  application  was  a financial  ccxnparison  of  these 
various  site-consolidation  alternatives. 


2.2  GENERAL  COST  TRADE-OFFS  CONSIDERED 

At  the  outset  of  the  study,  it  was  necessary  to  identify  the  critical 
cost  elements  that  would  be  ccxnbined  to  calculate  the  total  costs  of  each 
consolidation  option.  To  meet  this  requirement,  the  following  generalized 
cost  model  was  developed; 

TFTS  ^ 

Monthly  = ^ ] (TFTS  Personnel  Costs) . + (Telephone  Equijwient  Costs) . 
Costs 

+ (Facility  Costs) ^ + (TFTS  Communications  Costs) ^ 

where 


N = Number  of  Sites  Within  Each  Consolidation  Option 


Telephone 
Equipment  = 
Costs 


ACD  Common  Equipment  Costs  + TSR  Attendant  Console  Costs 
+ Supervisory  Console  Costs 


TFTS  _ TSR  Salary  Costs  + Management/Clerical  Salary  Costs 

Personnel  Costs  + Overhead  Costs  (Fringe  Benefits,  Training,  etc.) 


Facility  Costs 


TFTS 

Communications 

Costs 


= Office  Space  Costs  (Includes  Desks,  Chairs,  Floor 
Space,  Light,  Heat,  Power,  etc.) 

WATS  (Inter-  and/or  Intra-State)  Costs 
= + Local  Business  Line  Costs 

+ Foreign  Exchange  (FX)  Line  Costs  + LATA  (if  used) 
Costs 


Three  of  these  four  cost  factors  can  be  directly  related  to  each  other:  TFTS 
Personnel  Costs,  Telephone  Equipment  Costs,  and  Facility  Costs.  The  amount 
of  telephone  equipment  (and  hence  the  cost)  at  a TFTS  answering  site  is 
directly  related  to  the  number  of  TFTS  personnel  answering  calls.  The 
facility  costs  are  likewise  related  directly  to  the  number  of  TSRs  that 
staff  a given  answering  site.  These  three  cost  categories  can  he  lumped 
together  into  one  broad  category,  personnel-related  costs.  The  fourth  cost 
category,  TFTS  Communications  Costs,  is  related  more  directly  to  the  traffic 
volumes  and  to  the  distance  from  the  TFTS  cuiswering  site  to  the  calling 
public. 


From  previous  ARINC  Research  experience  with  large  networks  and  call- 
answering sites,  these  two  broad  cost  categories,  personnel-related  costs 
and  communications  costs,  can  be  related  to  network  consolidation  alterna- 
tives as  shown  in  Figure  2-1.  In  this  general  figure,  communications  costs 
cmd  personnel-related  costs  are  plotted  as  a function  of  the  number  of  sites 
remaining  in  any  given  consolidation  plan.  Also  plotted  are  total  costs, 
which  are  sin®)ly  the  sum  of  personnel-related  costs  and  communications 
costs.  The  communications  costs  represent  the  sum  of  the  costs  for  all 
communications  circuits  (WATS,  FX,  local)  for  each  of  the  sites  remaining 
in  any  given  consolidation  plan.  The  personnel-related  costs  include  TSR 
costs,  facilities  costs,  and  ACD  costs. 

As  the  graph  illustrates,  communications  costs  tend  to  increase  as  a 
network  is  consolidated,  but  personnel-related  costs  tend  to  decrease. 

The  increase  in  communications  costs  is  caused  by  the  increased  length  of 
the  telephone  circuits  (WATS  and  FX) . The  decrease  in  personnel-related 
costs  is  directly  related  to  the  increase  in  serving  efficiency  of  a larger 
serving  group  (more  calls  handled  per  TSR) . 

The  total  cost  curve  (the  sum  of  personnel-related  and  communications 
costs),  as  illustrated  by  this  generalized  model,  has  a minimum  at  some 
point  of  moderate  consolidation  — a point  between  the  case  of  no 
consolidation  of  answering  sites  and  full  consolidation  to  one  answering 
site.  This  generalized  model  applies  to  the  IRS  TFTS  in  each  Service 
Center  area.  In  some  areas,  the  curves  are  slightly  different  in 
magnitude  from  those  in  other  areas,  but  the  principle  remains  the  same 
throughout  the  areas. 

The  general  approach  to  this  study  was  to  collect  data,  to  develop  a 
detailed  costing  methodology  to  apply  to  each  of  the  four  cost  categories, 
and  then  to  determine  the  costs  for  each  of  several  levels  of  TFTS 
answering-site  consolidation.  In  addition,  three  cost-reduction  techniques 
were  applied  to  the  consolidation  options  to  increase  the  cost-effectiveness 
of  the  resulting  consolidation  configurations. 


2.3  PROJECT  ACTIVITIES 

Figure  2-2  shows  the  flow  of  project  activities  during  the  Task  1 
study,  divided  into  four  phases: 

• Phase  1 - Planning  and  Data  Identification 

• Phase  2 - Data  Acquisition 

• Phase  3 - Cost  Model  Development  and  Network  Configuration 

• Phase  4 - Cost  Analysis  and  Report  Preparation 
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Figure  2-1.  COST  AS  A FUNCTION  OF  THE  NUMBER  OF  SITES  REMAINING  IN  TOLL-FREE  TELEPHONE 
SYSTEM  NETWORK:  TYPICAL  ANALYSIS  OUTPUT 


Collect  Facilities 


2.3.1  Phase  1;  Planning  and  Data  Identification 


Phase  1 consisted  of  the  development  of  plan  to  conduct  the  cost 
2Uialysis  study:  description  of  the  activities  required  and  identification 
of  the  necessary  cost  elements,  constraints,  and  data.  Forms  were  developed 
(by  either  ARINC  Research  or  the  IRS)  for  collecting  traffic,  site-configura- 
tion, and  cost  data.  All  of  these  items  were  coordinated  with  the  IRS  at  a 
project  kick-off  meeting  on  8 October  1976. 

2.3.2  Phase  2;  Data  Acquisition 

In  accordance  with  agreements  reached  at  the  October  kick-off  meeting, 
the  preliminary  data  forms  were  revised  and  submitted  to  the  IRS  for 
collection  of  the  required  traffic  and  cost  data.  The  IRS  had  concurrently 
prepared  a questionnaire  that  was  sent  to  the  various  field  locations  for 
use  in  a more  detailed  site  inventory.  Some  of  the  data  to  be  collected 
were  available  immediately  at  the  IRS  headquarters;  the  balance  of  the  data 
required  for  the  study  had  to  be  collected  from  the  various  field  locations 
(Appendixes  B,  C,  D,  E,  and  F contain  these  data) . Preliminary  work  was 
also  begun  during  this  phase  on  developing  the  cull  analysis  methodology 
and  the  various  cost  models. 

2.3.3  Phase  3:  Cost  Model  Development  and  Network  Configuration 

During  Phase  3,  cost  models  for  each  of  the  four  cost  categories  were 
developed.  All  data  used  to  generate  the  personnel-related  cost  models 
(TSR,  Facility,  and  ACD)  were  supplied  by  the  IRS.  For  the  communications 
cost  models,  data  from  both  the  IRS  and  published  telephone  company  tariffs 
were  used.  All  cost  models  were  then  coordinated  with  the  IRS. 

The  cull  analysis  methodology  was  completed  and  applied  to  each  of  the 
ten  Service  Center  areas,  as  well  as  to  a single  case  of  nationwide 
consolidation  with  no  Service  Center  boundaries  considered. 

2.3.4  Phase  4:  Cost  Analysis  and  Report  Preparation 

During  Phase  4,  the  cost  models  were  applied  to  each  level  of  site 
consolidation  as  identified  by  the  cull  analysis.  This  phase  culminated 
in  the  preparation  of  this  final  report  documenting  the  work  performed 
during  the  study,  together  with  the  conclusions  and  recommendations 
concerning  TFTS  site  consolidation. 


2.4  ANALYSIS  METHODOLOGY 

Figure  2-3  illustrates  the  detailed  technical  approach  followed  in  the 
study,  from  determination  of  the  sites  to  be  considered  in  the  study  through 
the  final  comparative  cost  presentation.  The  elements  comprising  this 
technical  approach  are  presented  in  the  following  paragraphs.  Each  of 
these  elements  is  explained  in  detail  in  Chapters  Three  and  Four. 
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Figure  2-3.  TECHNICAL  APPROACH 


As  the  figure  illustrates,  the  starting  point  for  a consolidation 
study  is  the  selection  of  sites  to  be  considered.  In  this  particular  case, 
the  IRS  has  divided  the  continental  United  States  into  ten  Service  Center 
areas,  each  with  its  own  Integrated  Data  Retrieval  System  (IDRS) . The  IRS 
indicated  that  the  TFTS  answering  sites  should  serve  the  same  geographic 
area  that  is  served  by  a single  IDRS  that  no  inter— IDRS  ( inter— Service 
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Center)  consolidations  should  be  considered.*  Hence  the  starting  point 
(see  Figure  2-3)  was  to  select  all  TFTS  answering  sites  in  a given  Service 
Center  area.  These  TFTS  cuiswering  sites  are  shown  grouped  by  Service 
Center  in  Appendix  B. 

The  cull  analysis  methodology  was  then  applied  to  these  answering 
sites.  The  output  of  the  cull  analysis  was  a site-consolidation  ordering 
or  ranking  and  the  traffic  rerouting  pattern  to  accommodate  this  site 
ordering.  The  cull  output  indicates  the  order  in  which  sites  are  to  be 
eliminated  in  any  consolidation  (Site  N eliminated  first.  Site  2 eliminated 
last)  and  how  the  traffic  from  the  eliminated  site  should  be  rerouted.  (See 
Appendix  G for  cull  analysis  results.) 

For  a Service  Center  area  with  eight  sites,  there  would  be  eight 
possible  consolidation  outputs  from  the  cull  analysis  (8  sites,  7 sites, 

6 sites,  ...,  1 site).  Three  different  levels  of  consolidation  were 
considered  in  the  present  study:  no  consolidation  (present  system,  N 
sites  remaining) , maximum  consolidation  (one  site) , and  a single  case 
of  moderate  consolidation  (N  - i sites  remaining) . 

In  some  Service  Center  areas,  the  moderate  consolidation  was  deter- 
mined to  be  the  lowest-cost  consolidation  option.  This  determination 
was  made  by  costing  one  or  more  remaining  options  (e.g.,  m - 1 sites, 
m sites,  and  m + 1 sites).  For  other  Service  Centers,  the  lowest-cost 
option  was  the  one-site  consolidation.  In  these  cases,  the  moderate 
case  was  either  a two-site  or  a three-site  option. 

The  costing  analysis  was  then  applied  to  these  three  consolidation 
cases.  The  costing  analysis  employed  the  previously  developed  models 
for  the  TSR,  Facility,  ACD,  and  communications  costs.  In  some  cases, 
actual  cost  data  were  availeible  from  the  Site  Inventory  sheets,  and 
these  data  were  used.  The  result  of  the  costing  analysis  was  a total 
cost  figure  for  each  of  the  three  selected  levels  of  site  consolidation. 

The  costs  were  presented  in  the  form  of  three  composite  bar  graphs, 
showing  total  costs  and  their  breakdown  (TSR,  Communications,  Facility, 
and  ACD  costs) . 


2.5  COSTING  REFINEMENTS 

Three  other  potential  cost-reduction  techniques  were  examined  for  the 
consolidation  options  in  order  to  assess  their  impact  on  overall  TFTS  costs: 

• LATA  (Lateral  transfer,  sometimes  called  dynamic  load  balancing 
or  interflow) 

• WATS-to-FX  diversion 

• Full-time/measured-time  WATS  optimization 


*A  single  case  of  inter-Service  Center  consolidation  was  considered  for 
comparison  purposes  only. 
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LATA  is  implemented  by  interconnecting  two  or  more  ACDs  in  such  a way 
that  the  incoming-call  volume,  or  load,  is  shared  among  these  ACDs.  This 
increases  the  total  number  of  TSRs  available  to  handle  any  particular 
incoming  call  and,  hence,  increases  serving-group  size.  Large  serving 
groups  can  operate  more  efficiently  than  small  serving  groups.  Inter- 
connecting ACDs  by  this  technique  has  the  effect  of  combining  two  or  more 
smaller  ACDs  into  one  large  ACD  — a "virtual  consolidation"  — without 
physically  moving  the  ACDs  or  consolidating  sites.  To  maintain  the  same 
grade  of  service  for  the  larger,  more  efficient  serving  group  would  require 
fewer  TSRs  and,  hence,  reduced  personnel  (and  personnel-related)  costs. 

The  additional  cost  incurred  would  be  for  the  trunk  lines  connecting  the 
ACDs  to  each  other.  This  is  a minor  variation  of  the  personnel-communica- 
tions cost  trade-off  discussed  in  Section  2.2.  The  results  of  the  LATA 
cost  analyses  are  presented  along  with  those  of  the  consolidation  options, 
although  LATA  does  not  represent  a true  consolidation  option  but  simply  a 
cost-reducing  option. 

2.5.2  WATS-to-FX  Diversion 

An  investigation  was  made  into  whether  a new  FX  group  could  be  created 
to  carry,  at  lower  cost,  some  of  the  traffic  previously  handled  on  a WATS 
group.  An  example  is  a city  that  is  currently  served  by  WATS  lines  but 
could  be  handled  with  less  expensive  FX  lines. 

The  cost  economies  resulting  from  WATS-to-FX  diversion  can  be  realized 
by  the  IRS  regardless  of  site  consolidations.  Therefore,  these  results 
were  computed  and  included  in  the  overall  summary  tables  only. 

2.5.3  Full-Time/Measured-Time  WATS  Optimization 

Some  of  the  TFTS  sites  currently  use  a combination  of  WATS  lines 
that  are  costed  at  a full-time  rate  and  lines  that  are  costed  at  a measured- 
time rate. 

By  correctly  choosing  the  combination  of  full-time  and  measured-time 
WATS  lines  used,  the  total  WATS  charges  can  be  minimized.  An  investiga- 
tion was  made  of  the  cost  reduction  that  could  be  effected  if  all  sites  used 
the  optimum  mix  of  full-time  and  measured-time  WATS  lines.  These  cost 
economies  have  been  automatically  included  in  both  the  moderate  and  one-site 
consolidation  options. 


2.6  TIME  PERIOD  USED  FOR  STUDY 

This  study  was  based  on  TFTS  telephone  traffic  statistics  collected 
for  the  period  1 May  1975  through  30  April  1976:  number  of  calls  handled 
at  each  TFTS  site,  number  of  calls  abandoned  (caller  hangs  up  before  he 
is  served) , and  number  of  calls  for  which  the  caller  received  a busy 
signal.  These  three  factors  were  combined  by  the  IRS  into  one  composite 
traffic  figure  called  "adjusted  demand".  The  adjusted  demand  traffic 
figure  represents  the  total  potential  number  of  calls  (traffic  load) 
offered  to  the  TFTS  site  under  consideration. 
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An  internal  IRS  study  determined  that  the  year  under  study  could  be 
divided  into  seven  periods  such  that  the  telephone  traffic  variation 
within  each  of  these  periods  was  relatively  small.  Period  2 and 
Period  6 are  representative  of  the  highest  and  lowest  traffic  intensity 
and  correspond  roughly  to  the  filing  and  nonfiling  seasons,  respectively. 
To  study  either  period  by  itself  might  lead  to  erroneous  conclusions 
concerning  the  preferred  consolidation  option.  For  example,  to  study 
only  a high-traffic  period  might  tend  to  favor  no  consolidation;  to 
study  only  a low-traffic  period  might  tend  to  favor  maximum  site 
consolidation.  Therefore,  it  was  decided  to  study  both  periods  and 
combine  their  results.  Since  all  costs  for  both  Periods  2 and  6 were 
normalized  to  "monthly  costs",  the  annual  costs  were  obtained  by  using 
the  following  algorithm,  which  assumes  a four-month  filing  season  and 
ein  eight  month  nonfiling  season: 


Annual  costs  = 4 x Period  2 costs  + 8 x Period  6 costs 


CHAPTER  THREE 


CULL  ANALYSIS 

I 


This  chapter  describes  the  methodology  used  to  establish  the  consolida- 
tion options  for  the  ten  IRS  Service  Center  areas  that  warrant  detailed 
evaluation  with  the  TFTS  cost  model.  Instead  of  costing  all  possible  op- 
tions for  each  of  the  areas,  a procedure  was  required  to  cull  from  among 
all  of  the  various  site  combinations  the  subset  of  site  combinations  that 
should  be  costed  to  determine  the  least  expensive  TFTS  option.  For  an 
N-site  region,  the  cull  analysis  procedure  produces  a list  of  the  N-sites 
ordered  on  the  basis  of  the  relative  desirability  of  site  elimination.  In 
addition  to  this  output,  the  cull  analysis  produces  a routing  plan  for  each 
level  of  site  elimination  (or  consolidation  option)  to  indicate  where  the 
traffic  from  each  eliminated  site  goes.  Thus  the  cull  analysis  defines  the 
list  of  remaining  sites  and  the  plans  for  networ)<  reconfiguration  for  each 
consolidation  option. 

3.1  CULL  ANALYSIS  ASSUMPTIONS 

The  cull  analysis  methodology  is  based  on  the  general  assumption  that 
the  communications  cost  associated  with  routing  traffic  over  Foreign  Exchange 
(FX)  lines  is  proportional  to  the  number  of  circuit-miles.  The  methodology 
examines  each  of  the  N(N-l)  possible  combinations  of  N candidates  (sites  to 
be  closed)  and  N-1  hosts  (sites  to  receive  the  traffic  from  a closed  site) 
to  determine  which  pair  has  the  lowest  circuit-miles  total  and  hence  the 
lowest  cost.  This  lowest-cost  candidate/host  pair  is  then  selected  as  the 
preferred  consolidation  if  one  site  is  to  be  eliminated.  The  process  is 
repeated  until  all  but  one  of  the  sites  have  been  eliminated.  However,  it 
should  be  noted  that  only  a portion  of  the  communications  costs  is  being 
considered  in  the  cull  analysis  and  that  detailed  analysis  is  required 
to  evaluate  the  preferred  consolidation  from  this  ordered  list  of  options. 

Once  the  candidate  site  has  beer,  eliminated,  its  traffic  is  routed  to 
the  host  site  and  the  cull  analysis  continues  until  one  site  has  received 
all  of  the  traffic  in  the  Service  Center  area  (an  exception  to  this  general 
rule  will  be  noted  in  the  discussion  on  backtracl^ing  in  Section  3.3.3). 

The  cull  analysis  routine  models  only  Foreign  Exchange  (FX)  costs  and  is 
therefore  driven  only  by  FX  traffic  for  a given  site.  WATS  costs  are  also 
a major  portion  of  communications  costs,  but  they  are  nonlinear  functions 
and  are  only  an  indirect  function  of  distance. 
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One  result  of  the  cull  analysis  is  that  each  successive  site  elimina- 
tion results  in  a higher  communications  cost;  the  cost  function  is,  there- 
fore, a monotonically  increasing  one.  WATS  costs,  though  very  unpredictable, 
are  basically  monotonically  increasing  with  increased  traffic  and  distance. 
The  other  three  personnel-related  cost  components  (TSR,  Facility,  and  ACD) 
are  all  monotonically  decreasing  functions;  combining  their  sum  with  the 
communications  (FX  and  WATS)  cost  for  each  consolidation  option,  therefore, 
defines  a curve  that  has,  at  most,  one  point  of  inflection.  This  important 
feature  is  used  as  a basis  for  the  costing  as  described  in  Section  2.2. 


3 . 2 GENERAL  APPROACH 

The  first  stage  of  the  cull  analysis  consists  of  generating  a figure 
of  merit  for  each  site  in  the  Service  Center  area.  These  figures  of  merit 
represent  the  cost  to  close  that  site  and  reroute  all  of  its  traffic  to 
the  closest  remaining  site.  The  figure  of  merit  is  calculated  for  each 
site  pair  by  using  the  following  algorithm: 


CH 


'^C  ^ '^CH 
10^ 


where 


C = subscript  defining  which  site  is  the  candidate 
H = subscript  defining  which  site  is  the  host 
Tq  = yearly  adjusted  demand  on  FX  local  lines  of  candidate  site 
Dch  = distance  in  miles  between  the  candidate  and  the  host  site 

Distances  (in  miles)  between  are  given  by  the  equation: 


where 

Vcf  Hq  = the  V and  H coordinates,  respectively,  for  the  candidate  site* 
Vr,  Hr  = the  V and  H coordinates,  respectively,  for  the  host  site 

The  specific  details  of  the  cull  analysis  algorithm  used  in  this  report 
are  illustrated  in  Figures  3-1,  3-2,  and  3-3,  and  they  are  described  in 
Section  3.3. 


*V  and  H are  coordinates  used  by  the  Bell  System  in  computing  mileage 
charges  for  long-distance  communications  costs.  They  constitute  a 
coordinate  system  (similar  to  latitude  and  longitude)  that  covers  the 
United  States  and  is  used  to  calculate  distance. 
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Figure  3-1 . FACTOR-CREATION  ROUTINE 
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Reroute  the  Deleted  Site's 
Traffic  Into  the  Host  Site 


Figure  3-2.  DELETION  ROUTINE 
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Figure  3-3.  BACKTRACKING  ROUTINE 
3.3  DESCRIPTION  OF  THE  ALGORITHM 

3.3.1  Factor  Creation 

The  first  stage  of  the  algorithm  is  concerned  with  generation  of  the 
factors.  The  V and  H coordinates  and  traffic  figures  for  each  site  in  a 
given  Service  Center  area  are  listed  on  an  "Active  List".  When  a site  is 
closed,  it  is  removed  from  this  list  and  its  traffic  is  added  to  that  of  a 
host  site. 

The  first  site  on  the  Active  List  is  chosen  as  a candidate.  The 
distances  between  it  and  all  of  the  other  sites  on  the  Active  List  are 
calculated  to  determine  which  site  is  the  closest;  this  closest  site  becomes 
the  best  host  site.  A factor  is  then  calculated  from  the  distance  between 
these  two  selected  sites  and  the  traffic  of  the  Ccuididate  site.  A similar 
factor  is  calculated  for  each  site  on  the  Active  List. 
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3.3.2  Deletion 


The  next  section  of  the  algorithm  examines  all  of  the  factors  (one 
per  site)  and  selects  the  smallest  one.  This  means  that  the  site 
elimination  corresponding  to  this  smallest  factor  will  involve  the  lowest- 
cost  FX  of  all  of  the  possible  traffic  reroutings  and  is  therefore  the 
most  desirable. 

The  candidate  site  is  deleted  from  the  Active  List.  If,  however,  the 
candidate  site  just  deleted  has  had  traffic  rerouted  into  it  prior  to  its 
deletion,  then  the  routine  must  backtrack,  as  described  in  Section  3.3.3. 
If  the  candidate  site  has  not  received  any  traffic  before,  its  traffic 
then  is  added  to  that  of  the  host  site.  If  only  one  site  remains  on  the 
Active  List,  then  the  algorithm  has  generated  the  one-site  consolidation 
case  and  is  therefore  finished.  Otherwise,  the  algorithm  repeats  the 
factor-generation  process  with  the  sites  remaining  on  the  Active  List. 

3.3.3  Backtracking 


Figure  3-4  illustrates  backtracking.  The  cull  analysis  has  indicated 
that  Albuquerque  should  be  closed  and  its  FX  and  local  traffic  (Tj^)  routed 
into  Oklahoma  City.  Later,  however,  the  cull  analysis  indicates  that 
Oklahoma  City  should  be  closed  and  that  its  traffic  (Tj^  + T2)  should  be 
routed  into  Dallas.  Should  the  algorithm  continue  at  this  point,  an 
incorrect  routing  would  result  from  the  cull  analysis  in  that  Albuquerque's 
traffic  (Ti^)  would  not  be  routed  to  Dallas  directly  but  to  Oklahoma  City 
and  then  to  Dallas.  This  is  clearly  undesirable.  A straight  run  should 
be  made  from  a site  to  the  host,  and  the  calculated  factor  should  reflect 
the  cost  associated  with  the  desired  routing.  At  this  point,  the  cull 
analysis  must  backtrack. 

The  backtrack  routine  restores  the  Active  List  to  its  original  state, 
with  all  sites  appearing  with  their  coordinates  and  their  original  traffic 
figures.  The  sites  that  were  deleted  (closed)  at  the  time  of  the  back- 
tracking are  removed  from  the  Active  List.  The  traffic  for  each  of  those 
sites  is  then  added  to  that  of  the  nearest  site  on  the  Active  List.  In 
Figure  3-4 (b),  this  corresponds  to  Oklahoma  City  traffic  (T2)  being  routed 
directly  to  Dallas  and  Albuquerque  traffic  (Tj^)  being  routed  directly  to 
Dallas.  At  this  point,  the  backtracking  has  been  completed,  and  the 
routine  selects  the  first  candidate  from  the  Active  List  and  calculates 
the  next  series  of  factors.  The  routing  initiates  another  backtrack  when 
it  is  determined  that  a site  which  has  received  traffic  after  this  point 
must  be  eliminated. 

The  example  indicates  why  the  creation  of  the  next  consolidation 
option,  by  the  elimination  of  one  site,  does  not  necessarily  imply  that 
the  new  traffic  routing  pattern  is  a direct  extension  of  the  previous  one. 


i 
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3.4  AN  EXAMPLE:  THE  COVINGTON  AREA 


The  Covington  Service  Center  area  consists  of  3 sites:  Cincinnati, 
Cleveland,  and  Detroit.  The  cull  analysis  was  employed  to  produce  the 
two-site  and  one-site  consolidation  options. 

Table  3-1  indicates  the  distances  between  the  cities  in  the  Covington 
area.  For  example,  the  distance  from  Clevelcind  to  Cincinnati  is  222  miles. 
Table  3-2  indicates  the  V and  H coordinates  and  the  present  FX/Local  Yearly 
Adjusted  Demand  (listed  under  the  "Present"  column) . The  factors  for  each 
site  for  each  option  are  listed  (the  factors  for  Cleveland,  Cincinnati,  and 
Detroit  are  50,  130,  and  79,  respectively) . The  nvimbers  below  the  factors 
indicate  the  best  (closest)  host  site.  A horizontal  line  indicates  that  a 
site  was  eliminated  because  it  had  the  smallest  factor.  In  this  case, 
Cleveland  was  eliminated  in  the  first  iteration  and  Cincinnati  in  the 
second. 

The  routing  maps  for  the  two-site  and  the  one-site  consolidation 
options  are  shown  in  Figure  3-5.* 

3.5  SUMMARY  OF  THE  CULL  ANALYSIS  RESULTS 

Table  3-3  summarizes  the  cull  analysis  results  for  each  of  the  ten 
Service  Center  areas  and  the  one  nationwide  consolidation.  In  the  nation- 
wide case,  the  starting  point  was  the  sum  of  the  lowest-cost  consolidation 
options  identified  in  Chapter  Pour  for  each  of  the  ten  Service  Center  areas 
(a  total  of  18  sites).  In  Table  3-3,  "row"  one  indicates  the  preferred 
one-site  location.  For  example,  in  the  Andover  Service  Center,  the 
Portsmouth  site  should  be  closed  first,  followed  by  the  Burlington,  Augusta, 
Providence,  Albany,  Hartford,  and  Buffalo  sites,  in  that  order.  The 
detailed  cull  analysis  results  are  presented  in  Appendix  G. 


♦The  WATS  traffic  was  routed  to  the  site  for  which  the  WATS  costs  were 
lowest . 
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Table  3-1.  COVINGTON  DISTANCE  TABLE 


Cincinnati 

Cleveland 

Detroit 


Cincinnati 

Clevelcind 

Detroit 

222 

235 

222 

91 

235 

91 

Table  3-2.  COVINGTON  CULL  SHEET 


Number  of  Sites  Remaining 


Site 
and 

Coordinates  Number 
of 

Calls 


3 (Present) 


Factor 


2 (Moderate) 


Factor 


1 (One  Site) 


Factor 


Host 

Site 

Number 


Number 

of 

Calls 


Host 

Site 

Number 


Number 

of 

Calls 


Host 

Site 

Number 


586,285  I 137 
(29%) 


1,433,877  336 

(71%) 


2,020,162 

(100%) 


♦Percentage  of  regional  traffic. 


CHAPTER  FOUR 


DETAILED  ANALYSIS 


This  chapter  presents  a description  of  the  cost  models,  the  costing 
procedure,  the  costing  refinements  (LATA,  WATS/FX  diversion,  and  FT/MT 
WATS  optimization) , and  the  results  of  the  costing  for  each  of  the 
consolidation  options  considered. 

The  results  of  the  costing  are  presented  in  11  parts:  ten  Service 
Center  consolidations  plus  one  single  case  of  consolidation  without  Service 
Center  boundaries  (nationwide  consolidation) . The  nationwide  case  contains 
the  costing  results  of  the  present  case  (70  sites) , the  ten-site  consolida- 
tion (corresponding  to  a single  site  in  each  of  the  ten  Service  Center  areas) , 
and  two  cases  of  "modest"  consolidation  (both  with  and  without  Service 
Center  boundaries) . Thus  this  case  presents  not  only  what  economies  are 
possible  without  Service  Center  boundaries  but  also  a summary  of  the  ten 
Service  Center  consolidations. 


4.1  COST  MODELS 

The  TFTS  has  four  main  cost  categories,  as  noted  in  Chapter  Two,  and 
a cost  analysis  procedure  or  model  was  developed  for  each. 

4.1.1  Personnel  Costs 

The  first  step  ta)cen  to  determine  the  personnel  costs  was  to  determine 
the  size  of  its  staff  needed  to  operate  a given  TFTS  answering  site  with 
the  required  level  of  service  to  the  public.  The  level-of-service  criterion 
established  by  the  IRS  for  the  TFTS  sites  was  that  the  average  delay  for 
all  calls  entering  the  ACD  should  be  20  seconds  (delay  equals  the  time 
elapsed  from  entry  of  a call  into  the  ACD  until  that  call  is  answc-red  by  a 
TSR) . This  standard  can  be  stated  as  "Average  Speed  of  Answer  (ASA)  equals 
20  seconds".  Queuing  theory  was  applied  to  generate  a graph  relating  the 
number  of  TSRs  required  (for  ASA  = 20  seconds)  to  the  incoming  telephone 
traffic  volume  (see  Appendix  D) . The  incoming  telephone  traffic  volume  for 
each  hour  of  the  day  during  both  Period  2 (19  January  to  6 February  and 
Period  6 (4  August  to  28  November)  was  then  determined  on  the  basis  of 
telephone  traffic  statistics  supplied  by  the  IRS.  The  graph  and  the  number 
of  calls  during  each  hour  of  the  day  were  used  to  determine  the  number  of 
TSRs  required  for  each  hour  and  the  daily  total. 
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Data  were  supplied  by  the  IRS  on  average  wage  rates  for  TSR,  clerical, 
and  management  personnel.  The  IRS  also  supplied  algorithms  for  calculating 
the  number  of  clerical  and  management  personnel  required  as  a function  of 
the  TSR  staff  size.  Overhead  factors  for  such  items  as  training,  leave, 
and  scheduling  inefficiencies  were  included  in  these  algorithms.  These 
factors  were  combined  in  an  algorithm  that  related  TSR  cost  to  the  number 
of  TSRs  required  according  to  the  following  formula: 

TSR  Cost  (TSR  + Management  + Clerical)  = $11.89  x TSR  hours 
Appendix  D provides  the  detailed  formulation  of  the  staffing  model. 

4.1.2  Facility  Costs 


Facility  costs  are  costs  for  desks,  chairs,  tables,  floor  space, 
light,  heat,  power,  etc.  They  are  directly  related  to  the  number  of 
personnel  that  staff  a given  TFTS  answering  site.  These  costs  were 
supplied  by  the  IRS,  in  a format  identical  to  that  of  the  TSR  cost  model 
discussed  in  Section  4.1.1,  for  each  site  in  the  present  TFTS.  Like  TSR 
costs,  the  facility  costs  include  costs  for  management  and  clerical 
support.  (The  facility  costs  vary  from  $144/TSR/month  to  $220/TSR/month. ) 
Appendix  F presents  a detailed  listing  of  facilities  costs  used. 

4.1.3  ACD  Costs 


The  ACD  cost  model  used  was  derived  from  the  Toll  Free  Telephone  Site 
Inventory  data  that  were  collected  from  the  IRS  District  Offices.  A sample 
of  sites  was  chosen,  and  monthly  ACD  costs  were  computed.  In  most  cases 
examined,  the  number  of  ACD  TSR  consoles  was  adjusted  to  match  filing 
season/nonfiling  season  requirements.  Therefore,  in  the  sampling  of  ACD 
cost  data,  a weighted  average  of  filing/nonfiling  season  ACD  costs  was 
used  for  purposes  of  deriving  an  ACD  cost  model.  These  ACD  cost  data  were 
plotted  on  a graph  in  the  form  of  a scatter  diagram,  and  a least-squares 
curve  fit  was  made  to  determine  the  most  appropriate  model  to  use.  The 
following  ACD  cost  model  was  used  to  relate  monthly  ACD  costs  to  the  peak 
number  of  TSRs  required: 

TSRs  required 

ACD  costs  ($)  = $93.60  e 


Appendix  E describes  the  ACD  cost  model. 

4.1.4  Communications  Costs 

Communications  costs  were  more  difficult  to  model  since  there  were 
three  different  types  of  communications  lines  to  be  considered: 

• Local 

• FX 

• WATS 


I 

i 

j 

j 


\ 

t 

I 


I 
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The  Toll  Free  Telephone  Site  Inventory  sheets  contained  the  costs  for 
local  lines  for  each  site  considered  in  this  study.  In  all  cases,  these 
local-line  costs  were  used  (they  varied  by  site  from  a low  of  $4  per  line 
per  month  to  a high  of  $55  per  line  per  month) . 

The  costing  for  FX  lines  was  not  immediately  available  from  the  Site 
Inventory  sheets;  therefore,  a cost  model  had  to  be  developed.  The  vast 
majority  of  FX  lines  in  the  TFTS  are  routed  over  the  TELPAK  networ)c  at  a 
GSA-supplied  rate  of  54<?/mile.  Channel-termination  charges  and  local-line 
charges  are  independent  of  distance  and  generally  run  approximately 
$80  per  line  per  month  for  intrastate  FX  lines  and  $110  per  line  per  month 
for  interstate  FX  lines.  The  two  FX  cost  models  used  were: 

• Intrastate  FX  monthly  cost  = ($80  + 54<:/mile)  per  line 

• Interstate  FX  monthly  cost  = ($110  + 54<:/mile)  per  line 

Intrastate  WATS  costs  were  available  for  the  present  TFTS  system  directly 
from  the  Site  Inventory  sheets.  These  costs  were  used  in  the  costing  of 
the  present  case  and  in  the  costing  of  intrastate  WATS  lines  used  in  the 
various  consolidation  options.  Published  intrastate  tariffs  were  used  to 
supplement  the  site  inventory  data  in  some  cases.  Interstate  WATS  rates 
were  obtained  from  published  AT&T  tariffs  dated  28  February  1976. 

When  a customer  procures  WATS  lines  (generally,  either  intra-  or 
interstate) , he  can  elect  to  be  billed  for  the  WATS  lines  either  on  a 
"Full  Time"  or  on  a "Measured  Time"  basis.  Generally  speaking,  the 
optimum  choice  of  either  all  Full  Time  (FT)  lines,  all  Measured  Time  (MT) 
lines,  or  some  combination  thereof,  depends  directly  on  the  monthly  traffic 
and  indirectly  on  the  hourly  traffic  distribution  on  those  WATS  lines. 

In  the  case  of  the  IRS  hourly  distribution,  which  was  assumed  to  be  the 
same  for  each  TFTS  site,  the  optimum  FT/MT  split  is  approximately  3:4 
(3  FT  lines  to  4 MT  lines).  (This  ratio  is  varied  to  a very  small  degree 
by  the  WATS  tariff  structure  for  each  geographic  area.)  By  selecting  the 
correct  mix  of  FT/MT  WATS  lines,  the  aggregate  WATS  costs  can  be  reduced 
by  10  to  40  percent  from  the  charges  that  would  be  incurred  if  all  of  the 
lines  were  FT  lines. 

In  the  case  of  interstate  WATS  lines,  AT&T  provides  to  the  customer 
one  free  line  per  WATS  line  group.  This  has  the  effect  of  reducing  WATS 
charges  by  50  percent  for  a 2-line  group,  33-1/3  percent  for  a 3-line 
group,  25  percent  for  a 4- line  group,  and  so  forth.  In  order  to  take 
both  of  these  WATS  charge-reducing  factors  into  account,  an  interstate  WATS 
charge  reduction  factor  of  25  percent  and  an  intrastate  factor  of  10  percent 
were  selected.  WATS  charges  were  computed  as  though  all  WATS  lines  were 
FT  lines,  and  then  a reduction  factor  of  25  percent  (or  10  percent  for 
intrastate)  was  applied  to  reflect  both  of  the  above  cost-reduction 
techniques.  While  a more  precise  analysis  could  have  been  performed,  it 
was  determined  that  the  simplification  made  the  analysis  more  straight- 
forward and  easy  to  document  and  had  little  effect  on  the  accuracy  of  the 
relative  cost  results. 
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In  the  present  TFTS,  some  sites  are  now  mixing  the  FT  and  MT  WATS 
lines  to  take  advantage  of  this  cost- reduction  technique.  These  reduced 
WATS  costs  are  reflected  in  the  "present  case"  costs  as  well  as  in  any 
consolidation  configuration  costs.  As  agreed  upon  with  the  IRS,  to 
reflect  the  actual  present  system  as  closely  as  possible,  this  WATS-charge 
reduction  was  not  applied  in  the  "present  case"  costing  to  sites  that  do 
not  now  mix  FT  and  MT  WATS . 


4.2  OTHER  COST- REDUCTION  TECHNIQUES 

Two  additional  cost-reduction  techniques  were  also  investigated:  LATA 
and  WATS-to-FX  Diversion. 

4.2.1  LATA 

To  estimate  the  savings  that  might  be  realized  if  LATA  were  fully 
implemented  in  any  Service  Center  area,  the  following  approach  was  used.  j 

Full  implementation  of  LATA  woula  be  the  same  as  virtual  site  consolidation 
within  a Service  Center  area.  This,  in  turn,  would  be  equivalent  to  a 
one-site  consolidation;  i.e.,  the  TSR  requirements  (and  costs)  would  be 
the  same  as  those  for  the  one-site  consolidation  case.  The  Facilities 
and  ACD  costs,  on  the  other  hand,  would  be  only  slightly  (if  at  all)  reduced 
because  there  would  be  no  physical  consolidation  and  it  would  still  be 
necessary  to  maintain  separate  facilities  and  ACDs  at  each  TFTS  site. 

Communications  costs  would  be  increased  by  the  cost  of  the  tie  lines  needed 
to  interconnect  each  ACD  in  the  Service  Center  area  to  the  other  ACDs 
within  that  area. 

A full,  virtual  consolidation  could  be  implemented  only  if  there  were 
LATA  lines  to  interconnect  each  ACD  with  every  other  ACD  ir  the  Service 
Center  area.  Furthermore,  each  ACD  in  the  virtual-consolidation  plan  would 
need  the  capability  to  automatically  switch  overflow  calls  to  any  of  the 
other  ACDs  in  the  system.  Since  the  present  Bell  System  ACDs  in  the  TFTS 
do  not  now  have  this  full  LATA  (or  interflow)  capability,  and  since  the 
tie  line  network  required  to  interconnect  each  ACD  would  be  quite 
complicated  and  impractical,  this  "full  virtual  consolidation"  was  not 
costed.  On  the  other  end  of  the  full  spectrum  of  LATA  consolidation 
possibilities  is  the  case  of  only  two  sites  being  connected  to  each  other 
in  a "two-site  virtual  consolidation"  LATA  (or  interflow)  between  only  two 
TFTS  answering  sites.  This  case  could  be  implemented  for  one  or  more 
site-pairs  within  a Service  Center  area.  If  several  site-pairs  were  so 
interconnected,  the  TSR  costs  would  be  roughly  equivalent  to  the  TSR  costs 
for  the  "moderate  consolidation"  case.  The  Facility  and  ACD  costs  would 
remain  essentially  the  same  as  those  of  the  "present  case".  Communications 
costs  would  be  those  of  the  "present  case"  plus  the  added  costs  for  the 
tie  lines  to  interconnect  the  two-site  pairs.  An  upper  limit  for  the 
communications  cost  would  be  the  communications  cost  for  the  "moderate  t 

consolidation"  case.  Hence,  an  estimate  of  the  present  case  with  LATA 
consists  of  "moderate"  case  TSR  and  communications  costs,  and  "present" 
case  ACD  and  facility  costs.  Appendix  H provides  a more  detailed  approach 
to  calculating  LATA  costs. 
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4.2.2  WATS-to-FX  Diversion 


To  determine  the  size  of  the  FX  group  necessary  to  serve  a given  city 
or  metropolitan  area,  it  is  necessary  to  know  the  TFTS  telephone  traffic 
that  would  be  generated  by  that  area.  To  make  an  initial  determination  of 
the  traffic  that  would  be  generated  in  a given  city  or  metropolitan  area, 
1970  population  statistics  were  used.  Traffic  estimates  were  made  according 
to  the  following  formula  as  determined  by  regression  analysis  on  available 
data : 

CCS  (average  busy  hour  during  Period  2)  = population  (in  thousands) 

where  CCS  = hundreds  of  call  seconds  (a  measure  of  communications  load 
used  to  determine  the  required  number  of  telephone  circuits) . This  estimate 
of  traffic  correlates  very  closely  with  actual  TFTS  experience.  It  was  used 
to  determine  the  number  of  FX  lines  required  for  PIO  service.*  This  amount 
of  traffic  was  then  subtracted  from  the  WATS  traffic,  and  the  required 
number  of  WATS  lines  was  recomputed. 

Since  these  savings  could  be  realized  in  the  present  system  by  simply 
creating  new  FX  groups,  and  since  these  savings  would  not  influence  the 
preferred  consolidation  option,  this  cost-reduction  technique  is  not 
reflected  in  the  consolidation-option  comparison  in  the  following  sections. 
As  a result  of  discussions  with  the  IRS,  it  was  decided  that  the  savings  to 
be  achieved  would  simply  be  calculated  and  presented  separately  in  order  to 
demonstrate  that  WATS-to-FX  diversion  is  a cost-effective  technique  that 
is  generally  independent  of  site  consolidation. 


4 . 3 COSTING  WORKSHEET 

This  section  describes  the  costing  worksheets  and  how  they  were  used 
in  implementing  the  TFTS  cost  model.  Completing  a costing  worksheet 
corresponds  to  calculating  costs  by  using  the  TFTS  cost  model.  Figure  4-1, 
a sample  costing  sheet  for  the  Albuquerque  answering  site,  should  be 
consulted  throughout  the  following  discussion. 

All  personnel-related  costs  are  calculated  on  the  right  side  of  the 
sheet  (TSR  Cost,  ACD  Cost,  Facility  Cost) , and  communications  costs  are 
calculated  on  the  left  side  (Comm  Cost).  As  discussed  in  Section  2.6, 
annual  costs  were  calculated  on  the  basis  of  both  Period  2 and  Period  6 
costs.  Period  2 and  Period  6 data  entries  are  to  the  left  and  right  of 
the  diagonal  lines,  respectively.  All  costs  have  been  "normalized"  to 
monthly  costs  except  on  the  extreme  right  side  of  the  worksheet,  where  a 
summary  block  has  been  provided  to  indicate  annual  site  costs  (based  on 
four  times  the  total  Period  2 costs  plus  eight  times  the  total  Period  6 
costs.  There  is  a space  in  the  upper  right-hand  corner  to  indicate  the 


*A  measure  of  the  grade  of  service  of  a telephone  system.  PlO  service 
represents  callers  getting  through  to  the  called  number  90  percent  of  the 
time  and  getting  a busy  signal  10  percent  of  the  time. 


Figure  4-1.  SAMPLE  COSTING  WORKSHEET 


sitfi  nekine  and  the  consolidation  option  being  costed  (present  system,  one- 
site  consolidation,  etc.).  In  this  case,  the  sheet  is  for  the  Albuquerque 
site  and  the  present  system. 

In  applying  the  model,  the  first  step  is  to  determine  the  annual 
adjusted  demand  for  the  site  and  consolidation  option  under  consideration. 
The  number  to  use  for  the  adjusted  demand  (hereafter  referred  to  simply 
as  annual  demand)  depends  on  the  consolidation  option  being  considered. 

In  the  excunple  shown  here,  the  annual  demand  figure  is  simply  the  figure 
supplied  by  the  IRS  for  the  Albuquerque  site.  If  this  were  a consolidated 
site,  the  annual  demand  would  be  the  sum  of  the  annual  demands  for  the 
sites  that  had  been  absorbed  into  the  site. 

The  next  step  is  to  complete  the  TSR  cost  blocJc  as  follows.  Determine 
the  number  of  calls  received  at  the  site  during  the  one-hour  period  ending 
at  9 AM,  10  AM,  11  AM,  etc.,  during  Period  2.  Enter  these  numbers  in  the 
column  headed  "TSR  cost,  #calls"  for  Period  2.  These  numbers  were 
determined  by  using  the  factors  supplied  by  the  IRS  for  traffic  distribution 
by  hour  and  by  period.  In  this  example,  162  calls  were  received  during  the 
average  hour  ending  at  9 AM  local  time  during  Period  2,  262  calls  during  the 
hour  ending  at  10  AM,  etc.  The  corresponding  number  of  calls  for  Period  6 
are  25  and  41.  At  this  point,  the  staffing  model  (Appendix  D)  was  used  to 
determine  the  number  of  TSRs  required  to  provide  an  ASA  20  grade  of  service. 
In  this  example,  11  TSRs  were  required  during  the  hour  ending  at  9 AM  and 
16  during  the  hour  ending  at  10  AM  during  Period  2 (Period  6 figures  are  4 
and  5,  respectively).  The  "E  TSR-hours"  block  provides  a space  to  sum  the 
total  number  of  TSR-hours  required  during  an  average  day  of  Period  2 and 
Period  6.  This  is  translated  into  the  TSR  costs  by  multiplying  by  an 
average  of  20  business  days  per  month  and  $11.89  per  TSR-hour.  The 
resultant  figure  is  monthly  TSR  cost  (including  management  and  clerical 
cost)  for  both  Period  2 and  Period  6 of  $33,300  and  $99,900,  respectively. 

ACD  cost  was  determined  by  using  the  peak  number  of  TSRs  required 
during  both  Period  2 and  Period  6 (in  this  case,  18  and  5,  respectively). 

The  ACD  cost  per  TSR  was  calculated  from  the  ACD  cost  model.  In  this 
example,  the  ACD  costs  were  $90.20  per  TSR  (P2)  and  $92.60  per  TSR  (P6) . 

The  total  monthly  ACD  costs  in  this  case  were  $1,620  and  $463.  The  annual 
ACD  cost  was  $10,200. 

The  Facility  cost  is  tied  to  the  peak  number  of  TSRs  for  Period  2 
(the  peak  period  of  the  year)  because  the  amount  of  office  space,  etc. , 
cannot  be  readjusted  seasonally  to  correspond  to  filing  season/nonfiling 
season  requirements) . In  this  case,  the  peak  number  of  TSRs  is  18.  The 
facility  cost  ($/TSR/mo.)  was  calculated  by  using  the  facility  cost  model 
supplied  by  the  IRS.  In  this  case,  the  facility  cost  is  $167/mo. /TSR. 

The  monthly  facility  cost  is  $3,010.  The  annual  cost  is  simply  12  times 
the  monthly  cost  ($36,100). 

Communications  costs  were  calculated  as  follows:  The  traffic  during 
the  busy  hours  of  the  day  was  split  into  local,  WATS,  and  FX  according  to 
the  number  of  lines  currently  installed  during  Period  2.  In  this  case. 
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there  were  9 local,  6 intrastate  WATS,  and  no  FX  lines  into  the  Albuquerque 
site.  These  proportions  were  used  to  split  the  289  calls  (Period  2 peak- 
hour  calls)  among  the  various  line  groups.  The  average  call-holding  times 
supplied  by  the  IRS  for  Period  2 and  Period  6 were  194  and  187  seconds, 
respectively.  The  Period  2 busy-hour  traffic  on  the  local  trunk  group  was 
336  CCS  (289  calls  x 184  seconds/call/100  x 9/(15),  where  100  is  a CCS 
conversion  factor,  9 is  the  number  of  local  circuits,  and  6 is  the  number 
of  FX  circuits) . For  a grade  of  service  of  PIO,  instead  of  the  present 
P50,  14  local  trunks  would  be  required  during  Period  2 and  4 during 
Period  6.  In  a like  manner.  Period  2 and  Period  6 intrastate  WATS  lines 
requirements  are  10  and  3,  respectively.  The  local  and  WATS  line  charges 
per  line  per  month  are  $15  and  $738,  respectively.  If  there  had  been  FX 
lines,  the  FX  costs  would  have  been  calculated  on  the  basis  of  the  FX  cost 
models  as  previously  discussed.  In  each  case,  the  number  of  lines  was 
multiplied  by  the  monthly  charge  per  line  to  give  the  total  monthly  cost 
(e.g..  Period  2 local  line  charges  are  $215  per  month).  These  charges 
are  all  summed  to  provide  the  aggregate  monthly  communications  expenses 
for  Period  2 and  Period  6 ($7,060  and  $2,710,  respectively).  Total  annual 
communications  cost  in  this  case  is  $52,100. 

Costing  for  each  site,  both  "present"  and  consolidated,  was  accom- 
plished by  using  the  costing  worksheet  (a  complete  set  of  costing  worksheets 
is  available  at  ARINC  Research) . The  annual  costs  in  each  category  (TSR, 
Coiran. , Facility,  and  ACD)  were  added  together  to  obtain  the  costs  used  in 
the  bar-graph  presentations  shown  in  Section  4.4.  For  example,  the  TSR 
costs  for  Albuquerque  were  added  to  the  TSR  costs  for  all  of  the  other 
sites  in  the  Austin  Service  Center  area  to  obtain  the  aggregate  TSR  cost 
for  the  present  configuration. 

In  some  cases,  it  was  necessary  to  divide  the  telephone  traffic  at  a 
site  into  WATS  and  non-WATS  traffic  so  that  WATS  and  non-WATS  traffic 
could  be  routed  to  two  different  sites  where  there  would  be  a cost  advantage 
in  doing  so.  An  example  of  such  division  is  Nebraska,  from  which  the  WATS 
traffic  was  routed  to  Denver  and  the  non-WATS  traffic  to  St.  Paul. 


4 . 4 COSTING  RESULTS 

This  section  presents  the  results  of  the  costing  for  each  consolidation 
option  of  the  ten  Service  Center  areas  and  also  for  a single  case  of  nation- 
wide consolidation  without  regard  to  Service  Center  boundaries.  In  each 
case,  the  costing  worksheets  were  used  to  develop  the  costs.  The  results 
of  the  costing  are  presented  as  a series  of  bar  charts  depicting  aggregate 
TFTS  annual  costs.  These  charts  have  been  divided  into  the  four  component 
costs:  TSR,  Facility,  ACD,  and  Communications.  (These  four  component 

costs  are  always  shown  in  the  same  order  on  the  bar  charts  from  the  bottom 
to  the  top.)  Also  shown  for  each  region  is  a bar  chart  of  the  annual 
savings  for  each  consolidation  option. 

The  site  used  for  the  one-site  consolidation  was  determined  by  the  cull 
analysis.  This  site  handles  all  traffic  from  each  of  the  other  sites  in  the 
Service  Center  area  on  either  WATS  or  FX  lines.  Since  FX  is  generally  less 
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expensive  than  WATS,  FX  lines  were  used  in  lieu  of  WATS  lines  whenever 
possible.  For  example,  when  a site  was  eliminated,  the  (formerly)  local 
lines  from  that  eliminated  site  were  run  as  FX  lines  (and  not  WATS  lines) 
to  the  new  site.  All  (formerly)  intrastate  WATS  traffic  was  summed  and 
run  on  one  interstate  WATS  line  group  except  where  otherwise  noted.  Inter- 
state WATS  does  not  cover  the  state  in  which  the  answering  site  is  located; 
therefore,  intrastate  WATS  lines  were  used  to  cover  that  one  state. 

In  general,  traffic  for  the  "moderate  consolidation"  cases  was  routed 
as  follows:  all  FX  line  groups  were  routed  to  the  closest  remaining  site, 
minimizing  the  mileage  (and  hence  the  cost) ; WATS  traffic  was  routed  on  an 
intrastate  basis  where  possible  since  intrastate  WATS,  in  general,  is  less 
expensive  than  interstate  WATS.  Where  it  was  not  possible  to  route  WATS 
traffic  on  an  intrastate  basis,  the  WATS  traffic  was  routed  in  one  or  more 
interstate  WATS  line  groups  so  as  to  minimize  the  WATS  costs. 

For  all  of  the  ten  Service  Center  areas,  both  the  moderate  and  the 
one-site  cases  involve  closing  sites,  terminating  ACD  leases,  and,  in  some 
cases,  relocating  employees.  There  are  one-time  expenses  associated  with 
each  of  these  options.  LATA,  on  the  other  hand,  could  be  implemented 
without  incurring  most  of  these  one-time  expenses. 

4.4.1  Andover 

The  results  of  the  costing  for  the  Andover  Service  Center  area  are 
shown  in  Figure  4-2.  The  annual  aggregate  cost  of  the  present  system*  is 
$3.48  million  ($2,482,000  for  personnel,  $448,000  for  facilities,  $117,000 
for  ACD,  and  $433,000  for  communications).  The  one-site  case  is  Boston; 
the  moderate  case  consists  of  two  sites,  Boston  and  Buffalo.  For  this 
Service  Center  area,  the  lowest-cost  consolidation  option  is  the  one-site 
case  (Boston) , although  a two-site  consolidation  would  provide  almost  as 
great  a saving.  In  Figure  4-2a  all  costs  have  been  normalized  to 
$3,480,000  per  year  for  the  present  sites  in  the  Andover  Center. 

As  shown  in  the  figure,  the  annual  saving  for  the  "Present  with  LATA" 
case  is  $251,000. 

4.4.2  Austin 


The  results  of  the  costing  for  the  Austin  Service  Center  are  shown  in 
Figure  4-3.  The  effects  of  the  two  time  zones  were  considered  in  the 
costing  for  this  case.  The  aggregate  annual  cost  of  the  present  system 
is  $5,155  million  (TSR,  $3,460,000;  Facility,  $823,000;  ACD,  $159,000; 
Communications,  $713,000).  The  one-site  case  is  Dallas;  the  moderate 
consolidation  case  is  a two-site  case  consisting  of  Dallas  and  Houston. 

In  this  Service  Center  area,  the  lowest-cost  option  is  a one-site  option. 

As  shown  in  the  bar  graph  depicting  savings  over  the  present  system,  the 
annual  saving  for  the  one-site  case  is  $405,000. 

*All  costs  are  based  on  a PlO  grade-of-service  and  an  ASA  of  20.  Therefore, 
the  present  system  costs  are  actually  higher  than  today's  cost  to  reflect 
the  improved  service  to  the  public. 


j 
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Note:  All  bars  show  the  following  costs,  in 

$ thousands,  from  the  bottom  up:  TSR 
Facility,  ACD,  Communications. 
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As  shown  in  the  savings  bar  chart,  the  annual  saving  in  the  "Present 
with  LATA"  case  is  $87,000. 

4.4.3  Brookhaven 

The  results  of  the  costing  for  the  Brookhaven  Service  Center  are 
shown  in  Figure  4-4,  The  aggregate  annual  cost  of  the  present  system  is 
$3.8  million  (TSR,  $2,891,000;  Facility,  $619,000;  ACD,  $132,000; 
Communications,  $158,000. ) The  one-site  case  is  Manhattan;  the  moderate 
case  consists  of  three  sites;  Manhattan,  Camden,  and  Smithtown.  In  this 
Service  Center  area,  the  lowest-cost  consolidation  option  is  the  one-site 
case  (annual  saving  of  $273,000). 

As  shown  in  the  figure,  the  annual  saving  in  the  "Present  with  LATA" 
case  is  $202,000. 

4.4.4  Chamblee 


The  results  of  the  costing  for  the  Chamblee  Service  Center  are  shown 
in  Figure  4-5.  Two  time  zones  were  considered  in  the  costing  for  this  case. 
The  annual  aggregate  cost  of  the  present  system  is  $4,549  million  (TSR, 
$3,170,000;  Facility,  $585,000;  ACD,  $146,000;  Communications, $648,000) . 

The  one-site  case  is  Atlanta;  the  moderate-consolidation  case  consists  of 
three  sites:  Atlanta,  Miami,  and  Jacksonville.  In  this  Service  Center 
area,  the  lowest-cost  option  is  the  three-site  case  (annual  saving  of 
$178,000) . 

As  shown  in  the  figure,  the  annual  saving  for  the  "Present  with  LATA" 
case  is  almost  as  large  as  for  the  moderate  case  $148,000). 

4.4.5  Covington 

The  results  of  the  costing  for  the  Covington  Service  Center  area  are 
shown  in  Figure  4-6.  The  aggregate  annual  cost  of  the  present  system  is 
$3,118  million  (Communications,  $372,000;  ACD,  $99,000;  Facility,  $464,000; 
TSR,  $2,183,000).  The  one-site  case  is  Detroit,  and  the  only  "moderate" 
case  consists  of  two  sites,  Detroit  and  Cincinnati.  In  this  Service  Center, 
the  lowest-option  is  a two-site  option.  As  shown  in  the  bar  graph  depicting 
savings  over  the  present  system,  the  annual  saving  for  the  two-site  case 
is  $114,000. 

As  shown  in  the  savings  bar  graph,  the  annual  saving  in  the  "Present 
with  LATA"  case  is  $86,000. 

4.4.6  Fresno 


The  results  of  the  costing  for  the  Fresno  Service  Center  area  are  sho\'m 
in  Figure  4-7.  The  annual  aggregate  cost  of  the  present  system  is  $5,087 
million  (TSR,  $3,633,000;  Facility,  $796,000;  ACD,  $170,000;  Communications, 
$488,000) . The  one-site  case  is  Los  Angeles;  the  moderate  case  consists  of 
two  sites,  Los  Angeles  and  San  Francisco.  In  this  Service  Center,  the  best 
consolidation  option  is  the  two-site  option  (annual  saving  of  $531,000) . 
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Note:  All  bars  show  the  followinq  costs,  in 

S thousands,  from  the  bottom  up:  TSR, 


BROOKHAVEN  SERVICE  CENTER  RESULTS 


J1  bars  show  the  following  costs 
thousands,  from  the  bottom  up: 
acility,  ACD,  Communications. 


Note:  All  bars  show  the  following  costs,  in 

$ thousands,  from  the  bottom  up:  TSR 
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1 bars  show  the  following  costs 
thousands,  from  the  bottom  up: 
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As  shown  in  the  figure,  the  einnual  saving  for  the  "Present  with  LATA" 
case  is  substantial  ($372,000). 

4.4,7  Kansas  City 

The  results  of  the  costing  for  the  Kansas  City  Service  Center  are 
shown  in  Figure  4-8.  The  aggregate  annual  cost  of  the  present  system  is 
$3,791  million  (TSR,  $2,684,000;  Facility,  $482,000;  ACD,  $125,000; 
Communications,  $500,000).  The  one-site  case  is  Chicago;  the  moderate- 
consolidation  case  consi-  ts  of  two  sites,  Chicago  and  St.  Louis.  In  this 
Service  Center  area,  the  lowest-cost  consolidation  option  is  the  two-site 
case,  although  both  the  one-site  and  "Present  with  LATA"  cases  are 
substantially  equivalent  in  cost  savings  to  the  moderate  case.  As  shown 
in  the  bar  graph,  the  annual  cost  saving  in  the  moderate-consolidation 
case  is  $244,000. 

As  shown  in  the  savings  bar  chart,  the  annual  saving  in  the  "Present 
with  LATA"  case  is  $210,000. 

4.4  8 Memphis 

The  results  of  the  costing  for  the  Memphis  Service  Center  area  are 
shown  in  Figure  4-9.  The  aggregate  annual  cost  of  the  present  system  is 
$4,182,000  (TSR,  $2,889,000;  Facility,  $494,000;  ACD,  $136,000; 
Communications,  $663,000).  The  one-site  case  is  Indianpolis;  the  moderate- 
consolidation  case  is  a two-site  case  consisting  of  Indianapolis  and 
NorfoDc.  In  this  Service  Center  area,  the  lowest-cost  option  is  the 
moderate-consolidation  case  (annual  saving  of  $419,000). 

As  shown  in  the  savings  bar  chart,  the  annual  saving  in  the  "Present 
with  LATA"  case  is  $351,000. 

4.4.9  Ogden 

The  results  of  the  costing  for  the  Ogden  Service  Center  area  are  shown 
in  Figure  4-10.  Three  time  zones  were  considered  in  the  costing  for  this 
case.  The  aggregate  annual  cost  of  the  present  sys  em  is  $5,944  million 
(TSR,  $3,832,000;  Facility,  $686,000;  ACD,  $182,000;  Communications, 
$1,244,000).  The  one-site  case  is  Denver;  the  moderate  case  consists  of 
three  sites:  Denver,  St.  Paul,  and  Seattle.  For  this  Service  Center  area, 
the  lowest-cost  option  is  the  three-site  case  (annual  saving  of  $844,000). 

As  shown  in  the  figure,  the  annual  saving  for  the  "Present  with  LATA" 
case  is  $741,000. 

4.4.10  Philadelphia 

The  results  of  the  costing  for  the  Philadelphia  Service  Center  area 
are  shown  in  Figure  4-11.  The  annual  aggregate  cost  of  the  present  system 
is  $3,367  million  (TSR,  $2,465,000;  Facility,  $546,000;  ACD,  $111,000; 
Communications,  $245,000).  The  one-site  case  is  Baltimore;  the  moderate 
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Note:  All  bars  show  the  following  costs,  in 

$ thousands,  from  the  bottom  up:  TSR, 
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Note:  All  bars  show  the  following  costs,  in 

$ thousands,  from  the  bottom  up:  TSR, 
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case  consists  of  two  sites,  Baltimore  and  Philadelphia.  For  this  Service 
Center  area,  the  lowest-cost  consolidation  option  is  the  one-site  case 
(annual  saving  of  $157,000). 

As  shown  in  the  figure,  the  annual  saving  for  the  "Present  with  LATA" 
case  is  $53,000. 

4.4.11  Inter-Service  Center  and  Summary 

A summary  of  the  preceding  results  for  each  of  the  ten  Service  Center 
areas  is  shown  in  Figure  4-12.  The  sum  of  the  annual  costs  for  each  of  the 
ten  present  cases  is  $42,473,000  (TSR,  $29,689,000;  Facility,  $5,943,000; 

ACD,  $1,377,000;  Communications,  $5,464,000).  The  next  bar  represents  the 
sum  of  the  costs  for  each  of  the  ten  "Present  with  LATA"  cases.  The  third 
bar  represents  the  sum  of  the  costs  for  the  ten  optimum  cases  (one-,  two-, 
or  three-site  cases) . The  fourth  bar  represents  the  sum  of  the  costs  for 
the  ten  one-site  cases. 

The  last  bar  represents  the  cost  of  an  eight-site  consolidation  option 
with  the  Service  Center  area  constraints  removed.  The  sites  that  comprise 
the  ten  optimum  consolidation  cases  were  used  as  a starting  point  for  this 
non-IDRS  case.  A cull  analysis  was  then  performed  to  determine  the  site 
ordering,  as  explained  in  Chapter  Three.  The  factors  used  in  the  cull  : 

analysis  are  indicative  of  the  cost  penalties  associated  with  the  various  ! 

levels  of  site  consolidation.  These  factors  were  plotted  for  the  non-IDRS 
case  as  a function  of  the  number  of  sites  remaining.  This  plot  was  non-  | 

linear  and  showed  that  the  communications  cost  penalty  increased  as  the  ^ 

number  of  sites  was  reduced  — a logical  outcome.  The  plot  showed  a 
definite  brea)cpoint  at  the  eight-site  level  of  consolidation;  i.e.,  the 
communications  costs  rise  steeply  as  consolidation  proceeds  to  fewer  than  | 

eight  sites.  Hence,  the  eight-site  case  was  costed.  These  eight  sites 
are : 

• Atlanta  | 

• Dallas 

• Denver  J 

• Indianapolis 

• Los  Angeles  ' 

• Manhattan 

• Miami 

• Seattle 

Basically,  each  of  these  eight  sites  serves  all  local,  WATS,  and  FX  calls  . 

in  its  geographical  area.  ! 
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Note:  All  bars  show  the  followinq  costs,  in 
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The  annual  cost  of  the  non-IRDS  eight-site  case  is  $38,744,000 
(TSR,  $25,154,000;  Facility,  $5,379,000;  ACD,  $727,000;  and  Communications, 
$7,484,000).  This  cost  is  only  $48,000  greater  than  the  cost  of  the  ten 
optimum  consolidation  cases.  Considering  the  magnitude  of  the  costs 
involved,  this  cost  differential  is  insignificant.  An  important  point, 
however,  is  that  no  excessive  cost  penalties  are  being  incurred  colcly 
as  a result  of  the  IDRS  constraints. 

4.4.12  WATS-to-FX  Diversion 

Table  4-1  shows  the  WATS-to-FX  Diversion  savings  on  a per-Service 
Center  basis.  For  example,  in  the  Andover  Service  Center,  if  new  FX  groups 
were  created  so  that  the  traffic  from  New  Haven  and  Waterbury  could  be 
diverted  from  WATS  to  FX,  the  annual  saving  in  the  present  case  either 
with  or  without  LATA  would  be  $12,900.  The  annual  saving  for  both  the 
optimum  consolidation  case  and  the  one-site  case  would  be  $14,800  because 
New  Haven  and  Waterbury  areas  would  be  served  from  Boston  instead  of 
Hartford.  In  every  case,  the  new  FX  group  is  assumed  to  go  to  the 
closest  TFTS  office,  which  accounts  for  the  cost  variation  between  the 
optimum  and  the  one-site  cases  for  the  Chamblee,  Fresno,  Kansas  City, 
Memphis,  Ogden,  and  Philadelphia  Service  Centers.  In  Chapter  Five,  these 
WATS-to-FX  diversion  savings  will  be  combined  directly  with  consolidation 
savings  to  determine  the  total  savings  possible  in  the  TFTS.  The  saving 
in  the  one-site  case  is  generally  greater  than  in  the  optimum  case  because 
telephone  traffic  is  being  diverated  from  more  expensive  WATS  lines  in 
the  one-site  cases. 
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CHAPTER  FIVE 


RECOMMENDATIONS 


This  chapter  contains  a recommended  plan  of  action  that  the  IRS  should 
implement  for  each  of  the  ten  Service  Center  areas  in  order  to  obtain  the 
maximum  savings  in  TFTS  operating  cost.  Included  with  these  recommendations 
are  observations  concerning  alternative  cost-saving  measures  that  could  be 
taken,  such  as  load  sharing  (LATA)  and  diversion  of  traffic  from  more 
expensive  WATS  to  less  expensive  FX. 


5.1  GROUND  RULES  AND  GENERAL  OBSERVATIONS 

A fundamental  ground  rule  followed  throughout  this  study  is  that  each 
TFTS  site  will  provide  enough  TSRs  to  ensure  an  average  speed  of  answer 
(ASA)  of  20  seconds  for  incoming  calls.  All  cost-saving  figures  are  based 
on  the  assumption  that  the  present  system  now  provides  or  will  provide  an 
ASA  of  20  seconds.  The  degree  of  error  in  the  cost-saving  estimates  is 
directly  related  to  the  degree  of  error  in  this  ground  rule  (which  varies 
from  site  to  site) . 

Two  general  observations  can  be  made  concerning  the  study  results. 
First,  the  load-sharing  technique  of  LATA  should  be  carefully  considered 
by  the  IRS.  If  the  IRS  is  now  providing  ASA  20  service,  then  considerable 
cost  savings  are  possible  through  the  introduction  of  LATA  ($2, 501,000/year) 
with  little  or  no  one-time  expenses.  If,  on  the  other  hand,  the  present 
service  is  poorer  than  ASA  20,  the  LATA  technique  offers  a method  of 
improving  the  grade  of  service  offered  to  the  U.S.  public  by  the  present 
offices  (to  the  IRS  objective  of  ASA  20)  with  a minimum  cost  increase. 

The  second  general  observation  is  that  the  annual  saving  for  the 
recommended  consolidation  options  summed  over  all  ten  Service  Center  areas 
is  approximately  $3,800,000,  which  corresponds  to  a saving  of  roughly 
9 percent  of  present  nationwide  system  operating  costs.  The  percentage 
saving  varies  by  Service  Center  area  from  a low  of  4 percent  to  a high  of 
14  percent.  All  recommendations  are  made  on  a per-Service  Center  basis. 
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5.2  DETAILED  RECOMMENDATIONS 


Recommendations  for  the  ten  Service  Center  areas  are  presented 
individually  in  Subsections  5 . 2 . 1 through  5.2.10.  The  recommendations 
address  (1)  the  lowest-cost  consolidation  plan,  (2)  the  LATA  cost-saving 
alternatives  not  involving  site  consolidations,  and  (3)  the  WATS-to-FX 
diversion  recommendations  where  applicable. 

A summary  table  is  presented  in  Section  5.2.11.  It  shows  the  cost 
savings  that  could  be  obtained  by  combining  all  of  the  possible  cost- 
reduction  techniques  as  applicable.  For  example,  the  WATS-to-FX  diversion 
cost  savings  have  been  added  to  those  savings  possible  in  the  "Present 
with  LATA"  case  and  the  moderate-consolidation  case  where  applicable. 

5.2.1  Andover 


A two-site  consolidation  (Boston  and  Buffalo)  is  the  recommended 
option  in  the  Andover  Service  Center  area,  with  an  annual  saving  of 
$302,000.  This  recommendation  is  made  because  the  present  ACDs  in  these 
two  sites  could  be  expanded  relatively  easily  to  handle  the  increased 
traffic.  Although  a one-site  (Boston)  consolidation  is  slightly  less 
expensive  (the  difference  of  $10,000  per  year  is  not  significant),  that 
option  would  require  installation  of  a new  ACD  either  to  augment  or  to 
replace  the  present  ACD. 

Alternatively,  it  is  recommended  that  the  IRS  consider  implementing 
some  form  of  LATA  among  the  present  sites  in  this  area.  This  would  require 
relatively  small  one-time  expenditures , no  site  moves,  and  no  other 
relocations,  and  could  potentially  result  in  annual  savings  of  $251,000. 

It  is  further  recommended  that  two  new  FX  line  groups  be  created  to 
serve  the  New  Haven  and  Waterbury  areas.  These  new  line  groups  would 
divert  traffic  from  the  present  WATS  line  group  at  the  estimated  annual 
saving  of  $12,900  in  the  present  case. 

5.2.2  Austin 

A one-site  consolidation  into  the  Dallas  answering  site  is  the 
recommended  consolidation  option,  with  an  annual  saving  of  $405,000. 

This  site  would  require  298  TSRs  during  the  pealt  period  of  the  year, 
necessitating  installation  of  another  ACD  either  to  replace  or  to  augment 
the  present  3A  ACD  in  Dallas.  Substantial  one-time  installation  costs 
would  be  incurred.  A larger-capacity  Collins  ACD  has  just  been  installed 
in  the  Houston  answering  site.  It  is  recommended  that  if  the  IRS  desires 
to  implement  a one-site  consolidation  in  this  Service  Center  area,  Houston 
should  be  considered  as  the  site  to  consolidate  into.  Although  the 
co/nmunications  costs  would  be  somewhat  higher  in  a Houston  one-site 
consolidation,  many  of  the  other  cost  benefits  would  be  retained. 
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Alternatively,  it  is  recommended  that  the  IRS  consider  implementing 
some  form  of  load  sharing,  interflow,  or  LATA  among  the  present  sites  in 
this  area.  This  would  require  relatively  small  one-time  expenditures, 
no  site  moves,  and  no  other  relocations,  and  could  result  in  an  annual 
saving  of  $87,000. 

Regardless  of  the  consolidation  option,  routing  the  present  Corpus 
Christi  area  traffic  over  FX  lines  instead  of  WATS  lines  would  involve 
very  low  one-time  installation  charges,  and  this  WATS-to-FX  diversion 
would  result  in  an  annual  saving  of  $23,000  in  the  present  case.  Both  the 
LATA  and  the  WATS-to-FX  diversion  could  be  implemented  immediately  and 
independently  of  any  eventual  plans  for  site  consolidation. 

5.2.3  Brookhaven 


The  one-site  consolidation  (Manhattan)  is  the  recommended  consolida- 
tion option  in  the  Brookhaven  Service  Center  area  (annual  saving  of 
$273,000).  It  would  require  installation  of  a new  ACD  in  the  Manhattan 
office  either  to  augment  or  to  replace  the  existing  3A  ACD  at  that  site. 
There  would  be  one-time  expenses  associated  with  this  new  ACD,  as  well  as 
with  existing  ACD  terminations  and  possible  employee  relocation. 

As  an  alternative  to  site  relocation,  LATA  could  be  implemented,  with 
a potential  annual  saving  of  $202,000.  To  implement  LATA  would  require 
only  a minimal  one-time  set-up  expense. 

5.2.4  Chamblee 


A one-site  consolidation  (Atlanta)  is  the  preferred  option  (annual 
saving  of  $267,300).  Although  the  three-site  case  involves  the  lowest 
cost  not  considering  WATS-to-FX  diversion,  when  that  diversion  is  considered, 
the  one-site  case  is  the  preferred  option.  The  one-site  option,  however, 
will  require  either  augmenting  or  replacing  the  present  ACD  in  Atlanta. 

Alternatively,  it  is  recommended  that  the  IRS  consider  implementing 
some  form  of  LATA  among  the  present  sites  in  this  area.  This  would  require 
relatively  small  one-time  expenditures,  no  site  moves,  and  no  other 
relocations,  and  could  result  in  an  annual  saving  $148,000. 

It  is  further  recommended  that  new  FX  line  groups  be  created  for  the 
traffic  from  Hollywood,  Florida,  and  Savannah,  Macon,  and  Columbus,  Georgia. 
This  would  result  in  estimated  annual  savings  of  $44,300  in  the  present  case. 
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5.2.5  Covington 

A two-site  consolidation  (Detroit  and  Cincinnati)  is  the  recommended 
consolidation  option  in  the  Covington  Service  Center  area  (annual  saving 
of  $114,000) . The  3A  ACDs  in  each  of  these  sites  would  need  to  be  expanded, 
but  these  ACDs  have  adequate  capacity  for  this  expansion.  To  implement 
this  site  consolidation,  there  would  be  a one-time  relocation  expense. 

As  an  alternative  to  site  consolidation,  LATA  could  be  implemented, 
with  a potential  annual  saving  of  $86,000.  This  would  require  only  a 
minimal  one-time  set-up  expense. 

There  are  no  specific  recommendations  for  the  Covington  Service  Center 
area  concerning  WATS-to-FX  diversion.  However,  as  new  areas  of  population 
concentration  develop  in  the  future,  consideration  should  be  given  to 
serving  that  segment  of  the  public  with  FX  lines  instead  of  WATS  lines. 

5.2.6  Fresno 


A two-site  consolidation  (Los  Angeles  and  San  Francisco)  is  the  lowest- 
cost  consolidation  option  for  the  Fresno  Service  Center  area  (annual  saving 
of  $479,000) . This  option  would  require  larger  ACDs  at  both  sites,  however. 
There  are  currently  3A  ACDs  at  both  Oakland  (San  Francisco  metropolitan 
area)  and  El  Monte  (Los  Angeles  metropolitan  area) . These  ACDs  could  handle 
the  TSR  requirements  for  these  two  areas  (117  and  193,  respectively).  It  is 
therefore  recommended  that  the  IRS  consider  a two-site  consolidation  using 
these  two  sites  (Oakland  and  El  Monte) . 

An  alternative  to  the  consolidation  would  be  LATA,  which  would  involve 
minimal  one-time  rearrangement  expenses  bu^  would  yield  a potential  annual 
saving  of  $372,000. 

ARINC  Research  recommends  that  new  FX  groups  be  created  for  the  traffic 
from  Riverside,  San  Bernardino,  Fresno,  and  Sacramento.  This  would  result 
in  estimated  savings  of  $53,600  in  the  present  case. 

5.2.7  Kansas  City 

The  one-site  consolidation  (Chicago)  is  the  recommended  consolidation 
option  in  the  Kansas  City  Service  Center  area  (annual  saving  of  $436,000) . 
Although  the  two-site  case  is  the  lowest-cost  option  not  considering  WATS- 
to-FX  diversion,  when  that  diversion  is  considered,  the  one-site  case  is 
the  preferred  option.  It  would  require  either  replacing  or  augmenting  the 
ACD  at  this  site. 

As  an  alternative  to  site  consolidation,  LATA  could  be  implemented, 
with  a potential  annual  saving  of  $210,000.  To  implement  LATA  would 
require  only  a minimal  one-time  set-up  expense. 

We  recommend  that  the  IRS  consider  serving  the  following  areas  with 
FX  lines  instead  of  WATS  lines:  Rockford  and  Peoria,  Illinois;  and  Madison, 
Wisconsin.  This  would  result  in  estimated  annual  savings  of  $24,500  in  the 
present  case. 
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5.2.8  Memphis 


A two-site  consolidation  (Indianapolis  and  Norfolk)  is  the  recommended 
option  in  the  Memphis  Service  Center  area  (annual  saving  of  $419,000) . 

This  option  would  require  replacing  the  existing  key  system  at  the  Norfolk 
site  with  a large  ACD  such  as  a 3A.  The  existing  3A  ACD  at  Indianapolis 
could  be  expanded  to  handle  the  added  traffic  there.  A two-site  consolida- 
tion as  proposed  would  involve  substantial  one-time  expenses  for  a new  ACD 
installation,  ACD-termination  liabilities,  and  office-closing  expenses. 

It  is  recommended  that  the  IRS  consider  implementing  LATA  in  the 
present  system  as  a method  of  achieving  annual  savings  of  up  to  $351,000, 
with  little  or  no  one-time  expenses. 

It  is  also  recommended  that  some  of  the  present  North  Carolina  WATS 
traffic  be  diverted  to  new  FX  groups.  These  new  FX  groups  would  serve 
Charlotte,  Raleigh,  and  Winston-Salem,  North  Carolina,  at  the  estimated 
annual  saving  of  $38,900  in  the  present  case. 

5.2.9  Ogden 


A three-site  consolidation  (Denver,  St.  Paul,  and  Seattle)  is  the 
recommended  option  in  the  Ogden  Service  Center  (annual  saving  of  $844,000). 
This  option  would  require  replacing  or  augmenting  the  existing  2B  ACD  at 
Denver  with  a larger-capacity  machine.  The  existing  3A  ACDs  at  St.  Paul 
and  Seattle  could  be  expanded  to  handle  the  extra  traffic  resulting  from 
consolidation.  This  three-site  consolidation  would  involve  substantial 
one-time  expenses  for  a new  ACD  installation  (Denver)  , ACD-temination 
liabilities,  and  office-closing  expenses. 

It  is  recommended  that  the  IRS  consider  implementing  LATA  in  the 
present  system  as  a method  of  achieving  annual  savings  of  up  to  $741,000, 
with  little  or  no  one-time  expenses. 

It  is  also  recommended  that  three  new  FX  groups  be  created  to  serve 
the  Colarado  Springs,  Colorado;  Tucson,  Arizona;  and  Duluth,  Minnesota 
areas.  Diverting  this  traffic  from  WATS  to  FX  would  result  in  the 
estimated  annual  saving  of  $53,500  in  the  present  case. 

5.2.10  Philadelphia 

A one-site  consolidation  (Baltimore)  is  the  recommended  option  for 
the  Philadelphia  Service  Center  area  (annual  saving  of  $157,000) . This 
option  would  require  augmenting  or  replacing  the  existing  3A  ACD 
(peak  Baltimore  TSR  requirement  would  be  220) . It  would  involve  substantial 
one-time  expenses  for  new  ACD  installation,  ACD-termination  liabilities  at 
the  other  three  sites,  and  office-closing  expenses. 

It  is  recommended  that  the  IRS  consider  implementing  LATA  in  the 
present  system  as  a method  of  achieving  annual  savings  of  up  to  $53,000, 
with  little  or  no  one-time  expenses. 
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It  is  also  recommended  that  some  of  the  present  Pennsylvania  WATS 
traffic  be  diverted  to  new  FX  groups.  These  new  FX  groups  would  serve 
Scranton  and  Erie,  with  the  estimated  annual  cost  saving  of  $9,600  in 
the  present  case. 

5.2.11  Summary  of  Recommendations 

Table  5-1  summarizes  the  recommendations  and  savings  on  a per-Service 
Center  basis.  The  recommended  consolidation  options  are  shown  for  each 
of  the  ten  Service  Center  areas,  along  with  the  annual  savings  potential 
for  each  of  the  alternative  reconfigurations.  For  example,  if  the  IRS 
implemented  the  recommended  two-site  consolidation  in  the  Andover 
Service  Center  Area,  the  annual  savings  potential,  including  the  savings 
from  WATS-to-FX  diversion  as  recommended,  would  be  $326,800.  If  the  IRS 
did  not  consolidate,  but  rather  implemented  LATA  with  the  present  system, 
the  annual  savings  potential  would  be  $263,900.  If  the  IRS  chose  only 
to  implement  the  recommended  WATS-to-FX  diversion  with  the  present  system, 
the  annual  savings  potential  would  be  $12,900. 


Table  5-1.  SUMMARY  OF  RECOMMENDATIONS 

AND  SAVINGS 

Annual 

Annual 

Annual 

Savin'^  , , 

Savings  for 

Savings, 

Area 

Action 

Including, 

WATS-to-FX 

Diversion 

“Present  with 
LATA"  and  WATS- 
to-FX  Diversion 

WATS-to-FX 

Diversion 

Only 

Andover 

Two-site  consolidation 
to  Boston  and  Buffalo 

$ 316,800 

$ 263,900 

$ 12,900 

i 

Austin 

One-site  consolidation 
to  Dallas 

418,500 

110,300 

23,300 

Brookhaven 

One-site  consolidation 

to  Manhattan 

273,000 

202,000 

Chamblee 

One-site  consolidation 
to  Atlanta 

267,300 

192, 300 

44, 300 

Covington 

Two-site  consolidation 
to  Detroit  and  Cincinnati 

114,000 

86,000 

— 

Fresno 

Two-site  consolidation 
to  Los  Angles  and 

San  Francisco 

584,600 

425,600 

53,600 

Kansas  City 

One-site  consolidation 
to  Chicago 

317,800 

234,500 

24,500 

Memphis 

Two-site  consolidation 
to  Indianapolis  and 

Norfolk 

455,200 

389,900 

38,900 

Ogden 

Three-site  consolidation 
to  Denver,  St.  Paul,  and 
Seattle 

876,000 

794,500 

53,500 

Philadelphia 

One-site  consolidation 
to  Baltimore 

190,100 

62,600 

9,600 

Totals 

$3,813,300 

$2,761,600 

$260,600 

APPENDIX  A 


IRS  TELECOMMUNICATIONS  SUPPORT  GROUND  RULES 


The  following  ground  rules  were  established  for  the  Task  One  study: 

1.  The  telephone  system  under  consideration  is  dedicated  entirely  to  tax 
information  service. 

2.  There  are  10  IRS  Service  Regions,  each  with  its  own  data  retrieval 
system.  All  consolidation  options  except  one  will  preserve  these 
Service  Region  boundaries;  i.e.,  there  will  be  no  inter-region  traffic. 

A single  case  of  major  consolidation  will  be  considered  where  the 
Service  Region  boundary  constraints  are  removed. 

3.  The  study  will  not  consider  DDD  or  FTS  switched  telephone  service,  but 
only  FX,  WATS,  local,  and,  in  some  cases,  tie  lines  (LATA) . 

4.  The  IRS  standard  for  service  is  PIO  (Poisson  Tables)  for  telephone 
lines,  with  ASA  of  20  seconds, 

5.  "Forms  only"  traffic  or  telephone  service  will  not  be  considered  in 
the  study. 

6.  Transfer  of  calls  to  and  from  nonanswering  sites  will  not  be  considered. 

7.  Call-back  will  not  be  included  in  the  study. 

8.  The  following  consolidation  options  will  be  evaluated  for  each  of  the 
ten  Service  Regions: 

(a)  No  consolidation  of  answering  sites,  but  number  of  lines  and  TSRs 
enhanced  to  provide  PIO  and  ASA  of  20  seconds 

(b)  Consolidation  to  one  site  per  Service  Center  Region 

(c)  Consolidation  to  an  intermediate  number  of  sites  (exact  number  of 
sites  to  be  determined  by  ARINC  Research  on  a per-Service-Center 
basis) 

In  addition,  there  will  be  one  case  of  major  nationwide  consolidation 
with  no  Service  Center  boundary  restraints.  The  maximum  number  of  cases 
to  be  costed  is  31.  LATA  will  be  considered  in  each  case. 

9.  There  will  be  no  scheduling  constraints  on  TSR  availability  — as  many 
TSRs  as  are  required  during  any  given  hours  will  be  available. 

10.  Any  after-hours  traffic  volume  in  the  present  system  is  insignificant. 
Extended  working  hours  can  be  arranged  to  accommodate  any  inter-time 
zone  traffic. 
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11. 


The  relative  proportions  of  WATS/FX/local  lines  during  the  filing 
period  should  be  used  in  allocating  aggregate  adjusted  demand  to 
each  trunk  group. 

12.  The  consolidation  options  will  be  compared  financially  on  the  basis 
of  one-time  costs  (e.g.,  BTC,  ACD  installation)  and  recurring  costs. 
One-time  costs  such  as  employee  relocation,  construction,  etc.,  will 
not  be  considered. 

13.  It  is  recognized  that  the  IRS,  for  the  purposes  of  matching  the  num- 
ber of  circuits  to  the  amount  of  traffic,  can  adjust  the  number  of 
circuits  as  often  as  once  a month.  This  seasonal  circuit  readjustment 
will  be  considered  in  formulation  of  the  cost-analysis  approach  for 
the  various  consolidation  options. 

14.  The  study  period  is  FY  1976,  and  no  traffic  growth  projections  will 

be  included  for  the  Task  One  report.  Observations  and  recommendations 
on  traffic-growth  sensitivity  will  be  made  in  the  final  report. 

15.  The  adjusted  demand  will  be  reduced  bv  7 percent,  per  IRS  directive, 
in  calculating  the  number  of  TSRs  required  for  ASA  20  service.  This 
factor  is  to  account  for  blockage  on  the  incoming  telephone  trunks 
and  some  abandoned  calls. 

16.  Referral  TSRs  will  be  included  with  the  front-line  TSRs  in  deter- 
mining the  staffing  requirements. 

17.  A 2-  to  3-percent  traffic  growth  rate  will  be  used  for  the  Task  Two 
study  of  ACDs.  The  Philadelphia  answering  site  will  be  used  as  the 
basis  of  sizing/features/costing  for  the  Task  Two  effort.  Non-ACD 
features  (e.g. , local  PBX  service)  will  not  be  considered. 

18.  Interstate  WATS  charges  will  be  reduced  by  25  percent  to  reflect 
savings  resulting  from  Full-Time/Measured-Time  economies  and  the  one 
free  line;  intrastate  charges  will  be  reduced  by  10  percent  for  the 
same  reason. 

19.  Diversion  from  WATS  to  FX  will  be  considered.  Adjusted  demand  for 
the  cities  to  be  added  to  the  network  will  be  calculated  on  the  basis 
of  the  regression  equation:  CCS  during  a period  2 busy  hour  is  popu- 
lation in  thousands. 

20.  For  purposes  of  computerized  costing,  both  the  Poisson  trunking  and 
Erlang  C staffing  curves  will  be  piecewise-modeled  by  curvilinear 
functions . 

21.  The  round-off  rule  for  both  trunking  and  staffing  is  as  follows: 
fractional  part  > .1,  round  up;  otherwise,  round  down. 

22.  The  intrastate  FX  cost  model  is  $80  + .54^  per  mile.  The  interstate 
FX  cost  model  is  $110  + .54<^  per  mile. 

23.  The  single  case  of  inter-IDRS  consolidation  will  start  with  the  opti- 
mum consolidation  options  for  each  of  the  ten  IDRS  regions. 

24.  Where  Full-Time  WATS  rates  were  not  available,  they  were  estimated 

on  the  basis  of  rates  for  a state  with  comparable  measured  time  rates. 
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I 25.  States  divided  by  a time  zone  were  considered  to  be  wholly  contained  ! 

( in  the  time  zone  of  the  major  portion  of  the  Service  Center  area.  5 

j The  only  exception  to  this  rule  was  Ogden,  for  which  each  state  split  | 

j by  a time  zone  was  considered  to  be  in  the  time  zone  containing  the  I 

t major  portion  of  that  state.  >1 
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TRAFFIC  DATA  PROVIDED  BY  THE  IRS 


The  IRS  provided  traffic  data  in  several  different  forms.  Table  B-1 
represents  the  annual  adjusted  demand.  Table  B-2  lists  the  factors  used  in 
converting  annual  adjusted  demand  into  hourly  demand  during  Periods  2 and  6. 
These  factors  reflect  the  traffic  ratios  that  were  supplied  by  the  IRS. 


Table  B-1.  ANNUAL  ADJUSTED  DEMAND 

Albany 

273341  i 

Bailey’s  Xrds 

280586 

Augusta 

97397  i 

Greensboro 

524077 

Boston 

681885  ] 

Indianapolis 

587018 

Buffalo 

661035  1 

Louisville 

297742 

Burlington 

76184 

Memphis 

211931 

Hartford 

497800 

Nashville 

414871 

Portsmouth 

122634 

Norfolk 

168046 

Providence 

210232 

Parkersburg 

149389 

Ri chmond 

422540 

Brooklyn 

524937 

Atlanta 

601438 

Camden 

265851 

Birmingham 

498720 

Manhattan 

1182770 

Columbia 

287970 

Mineola 

231853 

Jackson 

281708 

Newark 

852592 

Jacksonville 

697094 

Smithtown 

254332 

Miami 

1311577 

Baltimore 

1167598 

Cleveland 

875151 

Philadelphia 

1064671 

Cincinnati 

679751 

Pittsburgh 

529130 

Wilmington 

162266 

Detroit 

841139 

Aberdeen 

92255 

Chicago 

996330 

Boise 

111468 

Des  Moines 

285585 

Denver 

439503 

Kansas  City 

237765 

Fargo 

124815 

Milwaukee 

569098 

Helena 

103875 

Springfield 

361609 

Las  Vegas 

238616 

St.  Louis 

582112 

Omaha 

264145 

Phoenix 

382324 

Carson 

536075 

Portland 

517087 

El  Monte 

706289 

Salt  Lake  City 

263256 

Los  Angeles 

652542 

Seattle 

702907 

Oakland 

881765 

Spokane 

105032 

San  Diego 

313875 

St.  Paul 

562760 

San  Francisco 

341772 

San  Jose 

305409 

Albuquerque 

198397 

Van  Nuys 

351368 

Dallas 

1186756 

Houston 

1086507 

Little  Rock 

285236 

New  Orleans 

506930 

Oklahoma  City 

432475 

i 

Wichita 

279256 
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Table  B-2.  FACTORS  USED  FOR  CONVERSION 


Hour  Ending 

Ratio  of  Hourly  Traffic  to 
Annual  Adjusted  Demand 

Period  2 

1 

Period  6 

9 

8.167  X lo~'^ 

1.321  X lo"'^ 

10 

1.320  X lo“^ 

2.135  X 

11 

1.454  X lo"^ 

2.352  X 10“'^ 

12 

1.376  X lo"^ 

2.226  X lo"'* 

13 

1.164  X lo~^ 

1.882  X lo”'^ 

14 

1.365  X lo"^ 

2.208  X lo"'* 

15 

1.343  X 10~^ 

2.171  X lo"*^ 

16 

1.320  X lo"^ 

2.135  X lo"'^ 

17 

1.029  X lo"^ 

1.665  X lo"^ 

APPENDIX  C 


SITE  INVENTORY  DATA  PROVIDED  BY  THE  IRS 


A Toll-Free  Telephone  Site  inventory  sheet  is  presented  on  the  follow- 
ing pages  as  an  example  of  the  data  supplied  by  the  IRS  for  use  in  this 
site  consolidation  -^ndy.  One  Toll-Free  Telephone  Site  inventory  was 
supplied  for  each  -ce  in  the  present  system. 
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Toll-Free  Telephone  Site  Inventory 
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DUtriet  AtliJltt- 


Fe«T  1 eaUlP^CNT  Opcwnottt.  «An*eS  Aneterli**  Site 


Nueber  ef 
tntflviduei 


A.  Tfve  Sroyp  Magiatara 

1.  tasai  Unaai  Vs 

IhatalLation 

Caata 

Llita  fU 
Mia. 

1 . 
a 

•tathly 
(blit  Coat 

taNbor  of 

TeUlicora 

itanthly 
Unit  Coat 

Annual  Camact/ 
Oiaoonnaot  Chargaa 

a.  Total  Calla  Saoaivad 

1 

1 

t 

• 

b. 

«.  All  Tpvtaa  Suay 

i,  MATS  LiMai  h/s 

a.  Total  Colla  Roooivod 

b.  CSrorfloaAjoy 

0.  All  Trwiko  luoy 

1.  ror«lv>  CMhanso  U<mo:*  Tv/s 

0.  Total  Colla  Docoiwad 

b.  OvopfloaAay 

a.  All  Jrvtk»  Buay 

aora  taan  om  tnmk  frouping 
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Toraatl 
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1 

8 
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1 
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8.  Foaition  Raoiatara 
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Atlanta,  Georgia 


FOBCKD  ACMDilSnUTIQM  DATA 

srsm 

Banted  froo  Telaphone  Ca^>arqr 
and  obtained  from  Digital 
Products  Incorporated,  tkdt 
contains  200  digital  count 
registers  and  $0  tiae  aeaeuring 
circuit  registers.  ‘Hte  first 
90  registers  count  the  nu^>er 
of  calls  received  at  the  an»» 
wering  staticms.  ‘Rte  next  60 
registers  count  the  nuaber  of 
calls  received  on  local  trunks. 
The  next  40  reglstere  count  the 
number  of  calls  received  on  the 
WATS  Tninks.  Five  of  the  next 
10  are  used  to  g^ve  total  po8i> 
tion  call  count*  registers  00 
throu^  89;  total  local  trunk 
count*  registers  90  through  149 
total  WATS  trunk  count,  regis- 
ters 150  throu^  189;  local 
ovexTlow  and  WATS  overflow. 

Qnl/  9 circuit  measuring 
registers*  out  of  the  next  $0, 
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They  measure  (l)  Total  time 
positions  manned,  (2)  Total 
time  positions  busy,  (3)  Total 
tine  positions  talk*  (4)  Local 
tnmk  waiting  tine,  0)  WATS 
trunk  waiting  tine,  (6j  l/>cal 
trunk  Busy  Usage,  (7)  WATS 
trunk  Busy  Usage,  0)  Transfer 
trunk  busy  usage,  (9)  Cycle 
Count. 
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Installation 

Coat 

fkmbor  of 
Rogiatara 

Monthly 
l>iit  Coot 
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b.  All  Tnmka  Suov 

b.  7 Ragiatar  Paokaga 
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7%.00 

2S0 
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ho.  of  Cyeloa  Par  Paried  9gl0  Te(  ) 36<  ) 

i 

d,  Othar 

0,  Spaeial  IWnag,— wt  InforMtier  Syst«M  ( )Ster  ( )1BM.7  )ES5/*C0  ( KoHina 

Form  M-0116  This  Form  Expires  Jan.  1 1977 


InltUl  Ona  Tlaa  Coat  I 

fcnni*l  Coat  S 43^»^  Ihtntaimwaa  t.lVa 


t 


NtfT  HI  MBCnM  BMmm 


^ 3 


t Rm^1a9  CmU 

I I N>9hl^— fctnj  I ikaie  «t  H»ldj 


(OthM-  SmIN)  I 

Su*p*n**d 

Cost 

1 , 

IfMtolUtien 

Coat 

> 

Monthly 

R*C*irrlnq 

Mkjib* 

f of  p 

i*aj 



o*iti0 

1^. 

t*  (rv 

iQct.  1 

■nr 

125^ 

_1_ 

10«J 

l£Si- 

L«?:d 

L2e:d 

12!1UJ 

• 

35.00  *♦ 

20.00  * 

WJm 

Pa 

■Id 

mi3 

Ed 

EIM 

HHIH 

B 

■■ 

HB 

IB 

^B 

i^l 

iREaS 

S 

mm 

2 

2 

B 

n 

lan 

B 

2 

aa 

IHIH 

HB 

hh 

B 

bb 

Bl 

1 

4.  SiMeloMntal  Eogiwt 

Nk*ie*r  of 

L^tt* 

In*t*ll*tian 

eoat 

Monthly 

^•cynnino 

*.  Ua»  Cabtnot* 

2 

X.OO  m 

b.  t— ^aonoi  P«i*r  Sot^«* 

e. 

{Oihtr  S»»ei»y) 


* Hinlinufl)  noaiber  allowed  i«0  • remaining  ^6  suspended  six  sontiis  per  year* 


PMT  rv  nui6FEP  CAP«BlLinCS  M>  9.»WU>CNTAl  COUinCNT 


Pi^t  Lin*  St«ti«r  rf«n*f*r  ^Mtur** 
C4B*>iUtir  ic  t 


1.  KitMn  T*l*.»an*  An—rina  I 


» To  ath*f  Frcfit  Lin*  Station* 


■al  l>*fTf*!  Station* 


T*  T*cnnia»l  T>»  a*f*m>;  Suttww 
. To  lows  a*f*rr*l  Station* 


*.  To  W^erofjl*  W*y*fr*l  Station* 


-t.  Switchboard  Station 


lQth*r  S— cifvi 


2.  ^Uid*  *n***rifta  n/a 


*.  Ta  atn*f  f.»Kticr  » Bafai-r*!  Sutior 


b.  Ttt  for**  (>>Iy*  SUUW' 


£.  To  Iflts  B*f*rfl  Sf Uan 


d.  To  Microfil*  b*fTr*l  Station 


1 R*f*rral  Stntigt 


Typ*  of  Tnnaftr  C*p*b}lity 

(»p*Clfv.  * a.  Oi*l.  fcwtan*t 


r Op>f%ior  >— 


HtMb*r  of  Tr«n*f*r 
CtroyiU  bMilabl* 


~T6~ 


2D 


ItonUty  UnU 
Coni  ^*y  tircytt' 


If  Li*it«d,Sp*cify 
*l»afc*r  of  Sution* 


Typ*  of  Tr*ntf*r  Cofability 

(tpocjfy.  0,9.  Oi*l,  *uta»tic  at  Op*r*tor  *Mi*t) 


of  Tr*n*f*r 
Cipcwit*  A^^Ioblo 


Honihiy  Unit  C«*t| 
P*r  Clrouii 


Tvo*  of  C«ll  Moitino  4n«lv»i«  0*vie** 

Analyti*  of  NwMor 

of  Catlar*  Waiting 

An*)y*ia  of  Aaount  of 

Tin*  Cailara  ar*  Moitin* 

Mo.  of 

IV'lt* 

Unit  Coat* 

InotalUtion 

Coot* 

Monthly  tn-urrjno 

y*a  f 1 AA  f 1 

j.A*  f«-«t  nn  f 1 

2 

iQ>a0-sa 

ISr25_e« 

— . f » An  ( 1 

y*.  r 1 nn  f 1 

f 1 nn  ( 1 

4. 

>»»  > ) ( 1 

Jr«»  ( ) ~ < ) 

(0th*n  Spoetfyl 

r 


ftf  Slto  Iwvrtqrv  farm  lUWI^ 


nw  ffiflUUn  fwr  mri  ifrtmitry  U • CM  Ua»  atly  rtfumi  fw  MtetUtf 
b»f^rwtl«i  frm  m^ry  (THS)  Site  m it  m* 

MNfiSMd  m 6/)0/j6,  Uah  yrnfu  4mlM  viMt  • «lffwwt  M«Mi  cf  W 
tjfUrn**  s^lpawt  Mid  oapa^lUly.  tl»t  tf  liiU  lAfgrwtian  >111  k» 
■wiilaiil*  Ia  •ittar  ttw  MdtlMl  «r  Oidtrlat  OffioM;  hiMii'W,  mm 
MotlMw  my  rmmir*  inftfmMm  MdlUkU  trm  ymr  UmH  tdla^iona 
MteiiM. 


CMrdlmtiM  totMwi  FMtUtlM  i^w|MMit  wid  TwpAyw  SmvIm  viU  k* 
MOAMMy  f«r  »t  tta  lAwantMy. 
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ACrStTiF,  964^^^. 
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tnwwal  Caneaet^iaeMwiaet  Omrya  • Ineluda  all  ehareM 
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APPENDIX  D 


STAFFING  COST  MODEL 


( 

5 

t 


The  TFTS  staffing  model  was  developed  by  using  the  following  assumptions: 

• Erlang  C assumptions  (calls  not  answered  upon  arrival  are  held 
in  queue) 

• ASA  = 20  seconds 

• Weighted  call  value  = 195  seconds  for  Period  2 (214  seconds  for 
Period  6) 

The  staffing  curve  shown  was  derived  by  using  the  following  equations: 


E(c,a) 


c 

a c 
c ! c-a 


2 c 

l+a+a  . .+a  c 
2!  c!  c-a 


d = E(c,a)  X h 
c-a 

where 

E(c,a)  = probability  of  delay 

c = number  of  servers  (TSRs) 
a = total  incoming  traffic  (in  erlangs) 

= number  of  calls  x serving  time  per  call 
d = mean  or  average  delay  of  all  calls  (=20  seconds) 
h = service  time  (ACWV) 

To  account  for  some  calls  being  blocked  from  entering  the  ACD  (due  to 
trunk  blockage)  and  some  callers  being  impatient  and  hanging  up  before  they 
are  served,  the  number  of  incoming  calls  was  reduced  by  7 per  cent  per  IRS 
directive  before  the  TSR  requirements  were  determined. 

The  curve  (Figure  D-1)  was  modeled  in  four  segments  for  purpc>ses  of 
machine  computation.  The  staffing  model  equations  are  shown  in  Table  D-1. 


D-1 


Table  D-1 

STAFFING  MODEL  EQUATIONS 

Traffic  (x) 
(Calls/Hour) 

Number  of  TSR's  Required  (y) 

Period  2 Staffing  Model 

9-40 

/ V 0.465 

= /0.93x\ 

^ \2.02  j 

41-173 

/0.93x\ 

174-665 

0.93X  + 35.47 
^ 17.55 

Over  665 

0.93X  + 66.79 
^ 18.32 

Period  6 Staffing  Model 


9-35 

y = 

/„  \ 0.508 

/ 0.93x\ 

I2.33  j 

36-158 

y = 

\ 0.746 
f 0.93x  \ 

^5.64  ) 

159-605 

0.93x  + 36.46 

y - 

15.93 

Over  605 

0.93x  + 62.39 

y - 

16.58 

Other  factors  were  used  to  account  for  overhead  items  as  follows: 


Category 

Factor 

Shrinkage  (scheduling 

0.6 

inefficiencies,  etc.) 

Training 

0.095 

Leave 

0.14 

Benefits 

0.095 

1 


The  number  of  management  and  clerical  staff  required  as  a function  of 
TSR  staff  size  (x)  was  calculated  by  using  the  following  IRS  guidelines; 

x-2  3 

Clerical  staff  size  = 1 + ■ -g—  (round  to  next  higher  integer) 

Management  staff  size  = clerical  staff  size 

From  the  staffing  model  developed  and  the  wage  rates  as  shown  above,  the 
composite  staff  costs  (management,  clerical,  overhead,  etc.)  were  calculated 
to  be  $11.89/TSR  hour.  This  figure  was  used  in  the  costing  work  sheets. 
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APPENDIX  E 


ACD  COST  MODEL 


The  ACD  cost  model  was  derived  on  the  basis  of  a least-squares 
regression  curve  fit  of  the  ACD  cost  data  as  reported  in  the  Toll-Free 
Telephone  Site  inventory  sheets.  The  least-squares  curve  that  best 
described  the  sample  ACD  cost  data  was  an  exponential  curve  as  shown. 

#TSRs 

ACD  cost/TSR/mo  ($)  = $93.60  x e 483 

ACD  costs  were  calculated  for  a sample  of  20  ACDs  based  on  the  data  supplied 
by  the  IRS.  This  sample  included  2A,  2B , 3A,  4A,  and  ESS  ACDs.  The  ACD 
costs  were  adjusted  to  account  for  the  fact  that  ACD  sizes  were  adjusted 
throughout  the  year  to  match  the  telephone-call  volume.  These  costs  were 
then  plotted  on  a graph  in  the  form  of  a scatter  diagram.  As  expected, 
there  is  a wide  variation  from  site  to  site  in  ACD  costs.  In  order  to 
generate  a uniform  cost  model  that  could  be  used  in  the  site-consolidation 
costing,  a least-squares  regression  was  performed.  The  resulting  curve  is 
shown  below. 


100 
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50 
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APPENDIX  F 


FACILITIES  COST  MODEL 


Facility  costs  were  provided  by  the  IRS  in  a format  that  could  be 
directly  combined  with  the  staffing  model  to  yield  facility  costs  as  a 
function  of  the  number  of  TSRs  required.  However,  these  facility  costs 
cover  not  only  TSR,  but  also  clerical  and  management  personnel.  These 
cost  categories  were  combined  according  to  the  staffing  criteria  provided 
by  the  IRS.  Following  is  a list  of  Facility  Costs  per  month  per  TSR  for 
all  sites. 


Site  N&me 

Facility  Cost 
(S/TSP/mo.) 

Site  Name 

Facility  Cost 
C$/TSR/inD.) 

Albany 

170 

Bailey's  X'rds 

177 

Augusta 

155 

Greensboro 

151 

Boston 

183 

Indianapolis 

155 

Buffalo 

157 

Louisville 

171 

Burliagton 

154 

Memphis 

151 

Hartford 

173 

Nashville 

151 

Portsmouth 

154 

Norfolk 

170 

Providence 

173 

Parkersburg 

170 

Richmond 

170 

Brooklyn 

214 

Camden 

187 

Atlanta 

168 

Hanhatten 

214 

Birmingham 

155 

Mlneola 

214 

Columbia 

151 

Newark 

187 

Jacksonville 

151 

Snithtown 

214 

Jackson 

151 

Miami 

181 

Baltimore 

184 

Philadelphia 

220 

Cleveland 

189 

Pittsburgh 

190 

Cincinnati 

169 

Wi imington 

169 

Detroit 

191 

Aberdeen 

144 

Albuquerque 

167 

Boise 

156 

Dallas 

161 

Denver 

182 

Houston 

172 

Fargo 

160 

Little  Rock 

lA-l 

Helena 

144 

New  Orleans 

161 

Las  Vegas 

177 

Oklahoma 

144 

Omaha 

157 

Wichita 

157 

Phoenix 

177 

Portland 

165 

Carson 

212 

Salt  Lake  City 

156 

El  Monte 

212 

Seattle 

174 

Los  Angeles 

166 

Spokane 

156 

Oakland 

212 

St.  Paul 

171 

San  Diego 

17? 

San  Francisco 

212 

Chicago 

177 

San  Jose 

177 

Des  Moines 

157 

Van  Nuys 

212 

Kansas  City 

160 

Ml Iwaukee 

155 

Springfield 

157 

St.  I/>uis 

157 

APPENDIX  G 


CULL  ANALYSIS  RESULTS 
FOR 

EACH  SERVICE  CENTER  AREA 


The  cull  analysis  work  sheets  are  reproduced  on  the  following  pages. 
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APPENDIX  H 


CALCULATION  OF  SAVINGS  DUE  TO  LATA 


In  Chapter  Four,  the  costs  to  implement  LATA  in  the  present  system 
were  approximated  by  adding  the  TSR  and  Communications  costs  of  the  moderate- 
consolidation  cases  to  the  Facility  and  ACD  costs  for  the  present  cases. 

This  appendix  presents  a more  precise  method  of  determining  costs  (and 
savings)  attributable  to  LATA.  A detailed  approach  to  determining  LATA 
network  requirements  will  be  presented.  This  approach  will  be  applied,  as 
an  excunple,  to  the  sites  in  the  Philadelphia  Service  Center  area.  It  will 
be  demonstrated  that  the  costs  (and  hence  the  savings)  are  within  4 percent 
of  those  estimated  by  using  the  approach  taken  in  chapter  Four.* 

Following  is  a general  procedure  for  determining  the  number  of  LATA 
lines  required  to  handle  overflow  (or  LATA)  traffic,  the  TSR  reduction,  and 
the  resultant  cost  savings  for  TFTS  Sites  A and  B. 


l! 


LATA  Lines 


Incoming 
Traffic 
in  CCS 


*This  procedure  can  be  used  to  determine  the  TSR  savings  and  LATA  trunk 
costs.  It  does  not  provide  a detailed  implementation  plan. 
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1.  Determine  the  probability  that  a call  arriving  at  Site  A will 
receive  an  "all  TSRs  busy"  condition  (will  be  a candidate  for  LATA) . This 
is  simply  the  Erlang  C probability  calculated  by  using  the  Incoming  traffic 
2md  the  number  of  TSRs  at  Site  A. 

2.  Determine  the  probability  that  there  are  one  or  more  idle  TSRs  at 
Site  B.  This  is  simply  1 - Pb»  where  Pb  “ the  Erlang  C probability  for 
Site  B.  This  is  calculated  by  using  the  incoming  traffic  2uid  number  of 
TSRs  at  Site  B. 

3.  Multiply  the  probabilities  determined  above  to  find  the  probability 
that  there  will  be  em  "all  TSRs  busy"  condition  at  Site  A zmd  a "TSR  idle" 
condition  at  Site  B at  the  same  instant. 

4.  Multiply  the  probability  determined  in  step  3 by  the  incoming 
traffic  load  (in  CCS)  at  Site  A to  determine  the  traffic  offered  to  the 
LATA  trunk  group  from  Site  A to  Site  B. 

5.  Determine  the  number  of  trunks  required  to  handle  the  traffic  load 
calculated  in  step  4.  This  c2m  be  found  by  consulting  a Poisson  table  for 
a PlO  grade  of  service. 

6.  Repeat  steps  1 through  5 to  determine  the  number  of  trunks  required 
to  handle  the  traffic  diverted  from  Site  B to  Site  A. 

7.  Multiply  the  cost  of  a line  connecting  the  two  sites  by  the  total 
number  of  lines  as  determined  in  steps  5 and  6.  This  represents  the  added 
communications  cost  to  implement  a two-site  LATA. 

8.  Add  the  total  adjusted-demand  figures  for  both  sites  A and  B to 
determine  the  aggregate  traffic  offered  to  the  site  combination  now  inter- 
connected with  lATA  lines. 

9.  Calculate  the  number  of  TSRs  required  to  handle  this  total  adjusted 
demand,  using  the  TSR  algorithm  in  Appendix  D. 

10.  Subtract  the  number  of  TSRs  determined  in  step  9 from  the  total 
number  of  TSRs  at  both  Sites  A and  B prior  to  LATA. 

11.  The  TSR  cost  saving  is  simply  the  product  of  the  TSR  composite 
wage  rate  and  the  number  of  TSRs  saved  as  a result  of  LATA. 

As  an  example  of  the  foregoing  procedure,  we  calculate  the  savings  due 
to  LATA  for  the  Philadelphia  Service  Center  area.  Two  site  pairs  will  be 
formed:  Philadelphia-Wilmington  and  Baltimore-Pittsburgh. 
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Baltimore 


Pittsburgh 


Ec».5  ( 90 


Adjusted  Demand  = 1700 
(3298CCS) 

Note:  Period  2 peedc-hour  traffic  data  used. 


43  )Ec=.19 


Adjusted 
Demand  = 
1700 

(1296CCS) 


1.  The  probability  that  all  TSRs  will  be  busy  at  Pittsburgh  is  .19. 

2.  The  probability  that  there  will  be  one  or  more  idle  TSRs  at 

Pittsburgh  is  1 - .5  = .5. 

3.  The  product  of  the  above  probabilities  is  .5  x .19  = .095.  This 
is  the  probability  that  there  will  be  no  TSRs  available  at  Pittsburgh  and 
one  or  more  idle  TSRs  at  Baltimore  at  the  same  time. 

4.  The  product  of  the  traffic  offered  to  Pittsburgh  amd  the  above- 

determined  probability  (.095  x 1296  CCS)  is  123  CCS.  This  is  the  traffic 

that  would  be  offered  to  the  LATA  trunk  group  from  Pittsburgh  to  Baltimore. 

5.  To  provide  a PlO  grade  of  service  for  this  traffic  load  would 
require  7 trunks. 

6.  Repeating  steps  1 through  5 for  the  Baltimore  to  Pittsburgh  traffic 
shows  that  46  trunks  are  required. 

7.  The  communications  cost  for  these  trunks  is  53  lines  x $218/line/ 
month  = $11 , 500/month. 

8.  The  total  adjusted  demand  for  the  two  sites  is  2,471  calls. 

9.  From  the  staffing  model  shown  in  Appendix  D,  129  TSRs  would  be 
required  to  handle  this  traffic  load. 

10.  The  total  TSR  reduction  due  to  LATA  during  Period  2 is  90  + 43  - 
129  = 4 TSRs. 

11.  The  TSR  cost  saving  is  4 TSR  x $11. 89/hour  x g hours/day  x 20  days/ 
month  = $8, 600/month. 

12.  Repeating  the  above  procedure  for  period  6,  we  find  that  the  total 
LATA  trunk  costs  and  TSR  savings  are  $1, 700/month  and  $6, 400/month, 
respectively. 
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13.  The  auinual  net  saving  as  a result  of  LATA  is  $26,000. 

14.  Repeating  steps  1 through  13  for  the  site  pair  Philadelphia- 
Washington,  we  find  that  the  annual  net  saving  is  $25,900. 

15.  Combining  the  euinual  savings  for  both  site  pairs  yields  an  amnual 
saving  of  $51,900. 

The  annual  saving  for  the  "present  with  LATA"  case  as  approximated  in 
Chapter  Four  was  $53,000.  The  annual  saving  as  calculated  by  the  above 
procedure  is  $51,900.  This  difference  is  approximately  4 percent  (0.03 
percent  when  compared  with  the  present  system  costs  of  $3,367,000). 
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